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NUTRITIONAL RESEARCH 


HE field of nutrition tends daily to enlarge. It 
has already established itself over considerable 
areas long considered to be exclusively the domain 
of medicine and concerned with the problem of curing 
and preventing disease. It has invaded chemical 
engineering; for example, it now requires plant for 
large-scale dehydration of foods with minimum 
destruction of essential nutrients. In its urgent need 
for precise analytical data about the composition of 
foods and diets, it has needed to mobilize not only 
the analytical chemist, but also the bio-assayist— 
with the statistician in close attendance—the physical 
chemist and physicist, with a special call on those 
having experience in X-ray crystallography, in 
spectroscopy, both visual and ultra-violet, and most 
recently in polarography ; this is one of the latest 
techniques to be added to the many, such as chromato- 
graphy, that have stimulated and been stimulated by 
our increasing knowledge about the nutrients present 
in what we and our domestic animals eat. 

When it comes to applying in practice what has 
been learnt in laboratory, in field and in hospital 
ward, and applying it to the largest possible number 
of people over the largest possible areas of the world, 
others with expert knowledge are needed to add their 
counsel to that of the scientific investigator and the 
practising physician. The anthropologist, the educa- 
tionist, the sociologist, the geneticist, the economist, 
among many, are able to contribute data of value 
to those who wish to direct the maximum quantity 
of the best foods to the places where the people most 
need it, and to secure that the people who most need 
it are persuaded to eat it, and can afford to do so— 
to eat it, mcreover, before any appreciable proportion 
of its essential nutrients has been lost. 

That the problems embraced under the general 
terms ‘nutritional research’ and ‘food policy’ are many, 
complex and interlocked is a fact of which increasing 
numbers of people—and no least the workers in 
nutrition themselves—are becoming aware. This 
awareness is doubtless largely responsible for the 
foundation of the Nutrition Society in August 1941, 
and the great success of its meetings held since then 
in England and Scotland and reported from time to 
time in NaTuRE. At these meetings there has been 
free interchange of information and opinion between 
a@ great variety of specialists, all, however, legiti- 
mately sheltering under cover of the nutritional 
umbrella. In particular, the contact between clinicians 
and veterinarians at these meetings has been a matter 
of favourable comment. 

The same awareness is presumably responsible for 
the interest shown by the writers of letters to The 
Times on the proposal for a Nutrition Council put 
forward in its columns on August 28, and since then 
supported by the British Medical Journal in its 
issue of September 26. On the whole, the pro- 
posal has been received with favour, but certain 
distinguished physicians have argued that the Medical 
Research Council is in effect, or should be, a Nutri- 
tion Council and that to set up yet another co- 
ordinating body would be unjustifiable, especially in 
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war-time, because unnecessary. It has also been 
suggested that the Nutrition Society itself could 
exercise the required functions. These comments, 
and the original proposal for setting up a new ad hoc 
Nutrition Council, its structure and powers, obviously 
call for close examination. 

First of all, the part to be played by the Nutrition 
Society can easily be defined. It is a scientific society 

-a ‘learned’ society, indeed, although it confers no 
diplomas or post-nominal initials—and seeks to pro- 
mote, among those who experiment and observe, the 
dissemination of knowledge about nutrition gained 
through experiment and observation. It is not con- 
cerned with educating the public or its representa- 
tives, at one end of the scientific scale, or with 
planning research, at the other. It is no more, and 
no less, suited to become a Nutrition Council than, 
say, a joint committee of the Chemical and the 
Physical Societies would be suited to become the 
Department of Scientific and Industrial Research. 
This is, of course, not to deny for one moment that 
the personnel of a Nutrition Council must include 
members, even representatives, of the 
Nutrition Society. 

It has been ingeniously argued by Lord Dawson 
of Penn that the Medical Research Council's recent 
appointment of Prof. C. R. Harington as director 
of the National Institute of Medical Research, in 
succession to Sir Henry Dale, should so clearly show 
its awareness of the essential part played by non- 
medical sciences in medical research as to overcome 
all scruples about leaving nutrition research in the 
hands of the Council. Lord Dawson has also directed 
attention to the many branches of science that have 
been mobilized to attack the diverse problems with 
which the Medical Research Council has been for 
some years concerned, and to the fact that a high 
proportion of its own staff is not medically qualified. 
This, he contends, proves not only that the Council 
is aware of the need for collaboration between medical 
and non-medical men of science, but also that its 
ability in the past to co-ordinate their activities, and 
the brilliant conclusions to which they have jointly 
been able to bring so many and so varied investiga- 
tions, proves its fitness to be what, in fact, it is— 


perhaps 


a Nutrition Council. 

We suggest that this misses the point of those who 
argue in favour of a controlling body representative 
of sciences other than the purely medical, along, of 
course, with full and probably preponderating re- 
presentation of all the relevant specialized branches 
of medicine itself. This is a view to which Lord Horder 
and Sir Charles Wilson would seem to subscribe. It is 
based upon the simple principle that those who are 
to play an essential part in elucidating scientific 
problems should be entitled to share in decisions as 
to what problems are to be tackled and how. If the 
biochemist, the analyst, the food technologist, and 
many others to whom we have referred already, are 
essential to the increasing elucidation of nutritional 
facts and principles, then surely a Nutrition Council 
must include representatives of chemistry, agriculture 
and engineering, as also obviously of physiology, 
pharmacology, biology, statistics and so on, irre- 
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spective of whether they are medically qualified or 
not. Medical men must, in any event, be there also 
in full force, by virtue of their dominating and centra| 
interest in the bearing of nutrition upon health, but 
a Nutrition Council constituted ad hoc would attack 
— if it functioned aright—its problems from the point 
of view of human and animal nutrition and feeding, 
and not from the point of view of medicine only. 

It is perhaps of interest to note that the opinion 
held by Lord Dawson—and also by Sir Francis 
Fremantle—that it would be satisfactory to leave 
the direction of nutritional research as a whole in 
the hands of a purely medical body, has not been 
put forward in public by any medical men who have 
been directly engaged on, or especially interested in, 
nutritional problems. Such medically qualifie:| 
workers seem in general strongly to favour joint 
action and equal status with their non-medical 
scientific colleagues. It is, further, we feel convinced, 
not a view to which the Department of Scientific and 
Industrial Research, which controls the work of the 
Food Investigation Board, could possibly subscribe, 
nor yet the Agricultural Research Council. Further, 
if nutritional research is to be controlled by a body 
that is primarily medical, has not the Ministry of 
Health as much claim to be that body as has the 
Medical Research Council ? Finally, since the object 
of nutritional research is to find out what are desir- 
able foods and to investigate means of producing 
them, the Ministry of Food, with its now highly 
effective and far-seeing scientific staff, must come into 
the picture. 

The more the problem is examined, the stronger 
appears the case for a new body, linking up with all 
those organizations and departments that have any 
concern with nutrition and food problems—but in no 
way interfering with their legitimate autonomy 
acting primarily as a centre of information about the 
results of past research and the nature of research 
in progress and to an ever-increasing degree guiding, 
without actually dictating, the direction of new in- 
vestigations. Such a body, if constituted as a Nutri- 
tion Council, might, like the three existing research 
councils, be a committee of the Privy Council ; 
alternatively, as has been suggested by the Associa- 
tion of Scientific Workers, it might be one of the main 
committees of a Central Scientific and Technical 
Board. This question, however, though obviously of 
importance, is at the moment of secondary in- 
terest. We are much more concerned with ensuring 
on the nutritional front a far greater degree of genuine 
active collaboration than there is reason to believe 
now exists between the Medical Research Council, 
the Ministries of Agriculture, of Health, of Food, and 
of Labour and National Service, the Board of Educa- 
tion, the Department of Scientific and Industrial 
Research, the three Service Departments and the 
considerable array of industrial laboratories (in- 
cluding Research Associations) that are engaged in 
one way or another in investigating problems with 
a direct or indirect bearing on nutrition. 

It cannot seriously be maintained that co-ordina- 
tion, even co-ordination of existing knowledge about 
methods and results, is at present adequate between 
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the large number of laboratories, hospitals and experi- 
mental farms in Great Britain involved in nutritional 
studies in the widest sense. There are many actual and 
potential workers in this field who would enthusiasti- 
ally weleome some recognized centre to which they 
-ould turn for advice about what to do next and how 
o do it, in the best interests of the nation at war. At 
meetings of scientific societies it happens over and 
ver again that workers discover others to be in- 
estigating problems allied to, or even the same as, 
those on which they have themselves been working, 
independently and, as they thought, solely. How 
rauch better had contact been made before the work 
vas well in hand. 
We have suggested above that co-ordination, if it is 
» be effective, must include several major State 
Departments, besides the organizations specifically 
devoted to research, both outside and inside industry. 
This appears to be generally recognized, but it has 
led to a confusion of thought that, if not removed, 
aight have unpleasant or even disastrous con- 
sequences. It is a fundamental principle in a country 
ganized as a parliamentary democracy that all ques- 
‘ions of major policy, affecting the everyday life and 
health of the people, must be decided by that people, 
peaking and acting through its constitutionally 
clected representatives, the Government and the 
Cabinet. Nor can there be the slightest doubt that 
decisions about the people’s food, what it shall be, 
how it shall be distributed and what it shall cost in 
terms of real wages, are decisions on a matter of 
major policy. It follows inevitably that food policy 
must be determined by Parliament. To suggest that 
un ad hoc organization of experts shall make decisions 
on such matters of policy is not merely to propose 
a restriction on the legitimate rights of the ordinary 
citizen, but also to condone the introduction of the 
thin end of the wedge of the totalitarian State. It 
must be vigorously opposed by all men of democratic 
goodwill, no less by those who support the formation 
of a new Nutrition Council than by those who oppose 
it. The fundamental business of such a Council 
would be to bring together existing knowledge and 
disseminate it properly, to co-ordinate present in- 
vestigations, and to map out future research. Under 
the first of these heads, it may be remarked, one of 
the most important tasks is to forward that know- 
ledge directly to those who have to control, on behalf 
of the community, the country’s food policy. General 
educational propaganda can probably best be left 
to other bodies, especially to those more closely 
linked with local government activities, a procedure 
that is rapidly extending in both Canada and the 
United States. One letter in The Times argues that 
the suggested work of a Nutrition Council is the 
function of the Cabinet’s Committee on Food Policy. 
Surely this is but a further instance of the confusion 
to which we have just referred—quite apart from 
the fact that this Committee is concerned with trans- 
mitting advice and information only in one direction, 
upwards, and has no part to play in the organization 
of actual research. 
Thus, decisions on food policy are, as Sir John Orr 
has also emphasized, matters for Parliament and the 
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Government. The Nutrition Council as such should 
have nothing to do directly with food policy, but in- 
directly it could vitally affect policy. Its task would 
be, by its contact with responsible Ministers and 
administrators, to make available to them as rapidly 
as possible those established results of nutritional re- 
search on which, and on which alone, a wise and last- 
ing policy, one that makes for health in the national 
sphere and peace in the international sphere, must be 
based. The conditions of war, despite all its handicaps 
and horrors, make advances in nutritional knowledge 
more rapid in many directions even than those that 
have characterized the last three decades or so. The 
potentialities can only be exploited to the full if all 
available knowledge and skill, from many scientific 
disciplines, can be brought to bear with speed and 
efficiency. A properly constituted Nutrition Council 
would be a valuable, and may be an indispensable, 
means to this end. 


EDUCATION AND LEADERSHIP IN 
THE WOMEN’S SERVICES 


HE report of the Committee on Amenities and 

Welfare Conditions in the Three Women’s 
Services* merits wide publicity. A thorough and 
searching inquiry provides the basis for a balanced 
and reassuring report which effectively disposes of 
the vague and sweeping charges of immorality. Some 
unpleasant experiences in the Services are frankly 
acknowledged, and the report shows no lack of 
constructive criticism or, on the other hand, of 
appreciation for what is and always has been good 
in the three Services. 

Healthy realism and common sense pervade the 
report, which does not conceal the fact that mistakes 
in administration have been made, and that the biggest 
problem in the Women’s Services, as elsewhere, is 
not that arising out of hardships or rough conditions, 
which are instinctively recognized as part and parcel 
of the War, but out of boredom in the non-operational 
units. There lies the main danger to morale both 
in the Services or in the civil population, and it is 
of the utmost importance that due attention should 
be given to this question at an early stage. 

Taking the view that the essentials for welfare are 
definite minimum standards of accommodation, 
warmth, food, medical attention and hygiene ; good 
leadership by efficient and understanding officers ; 
full utilization of individual capacity so far as the 
exigencies of the Services permit; and encourage- 
ment from home and from the general public, the 
Committee, while not minimizing the part which 
the Services have to play, shows unmistakably that 
the public must bear some responsibility itself in this 
matter of welfare. The part which the officer can 
play is rightly stressed. An officer whose first care 
is her platoon or company can, by her zeal, unselfish- 
ness and good sense, make the roughest conditions 
acceptable, while if an officer is indifferent or un- 
sympathetic, the tone deteriorates and complaints 


* Report of the Committee on Amenities and Welfare Conditions 
in the Three Women’s Services. (Cmd. 6384.) Pp. 58. (London: H.M. 
Stationery Office, 1942.) 1s. net. 
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mount up even in the best and most modern of 
accommodation. 

With much of the detail of this report scientific 
workers have little direct concern, though the sanity 
and foresight of many of its comments, for example, 
in regard to cooking and the raising of standards, 
and the recruitment of officers, are of at least passing 
interest, but the invigorating vision of opportunity 
which characterizes the sections of the report dealing 
with education and with the future gives these 
sections at least outstanding claims on their attention. 
The Committee frankly recognizes that the major 
problem which lies ahead of society is how to reconcile 
in a highly mechanized world the quality and free 
expression of the individual within the framework 
of the co-operative State. The middle path has to 
be found along which organization and individuality 
can walk together hand in hand, and though the 
Committee recognizes that in the three Services young 
women have been brought together, without dis- 
tinction of class, to share a common life while fulfilling 
a common duty to their country, it is felt that a 
great opportunity is being missed in another direction. 
Service life with its common tasks, common duties 
and common amusements is a training place in the 
subordination of the individual to the whole; but 
the whole can have no richness unless interpenetrated 
by the quality and variety of the individual human 
beings who compose it. 

The mingling of all classes in the present national 
effort is unquestionably a situation full of promise 
for the future, and from this point of view the camps 
represent a great social experiment no less than a 
great military effort. Experiences previously un- 
known on one side or the other have been exchanged 
and shared. Camp life, too, is a great discipline in 
give and take, and in sharing the ups and downs of 
a common existence. From the soil thus ploughed a 
rich harvest may be gathered if the seed is first sown 
by a wise and skilful sower. 

This is the point of view from which the Committee 
approaches the question of education, and while it is 
clear that so far as facilities and organization are 
concerned, the authorities provide generously for any 
educational demand made on them by the men and 
women of the Services, it is idle to pretend that the 
demand is in any respect equal to the possible supply. 
Education as a great adventure, as an adventure 
which makes life infinitely attractive and 
exciting, is an appeal which falls too often on un- 
comprehending ears. It is a melancholy reflection, 
the report observes, on the educational failures of 
the last twenty-five years, that many young people 
refuse to use their minds at all outside working hours, 
and their only cry is for amusement which can be 
produced without any demand on their initiative, 
industry or intelligence. 

The Committee considers that youth cannot be 
held responsible for this dangerous and disturbing 
position, which the difficulties of Service education in 
the present War have thrown into high relief. In 
pre-war days, leadership failed a young people who 
still depend more than they realize on the outlook 
of their elders, and who were left by the latter without 
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any heroic appeal either to their imagination or 
sense of duty. We owe them what compensation in 
us lies for the state of the world as it is to-day, and 
the Committee refuses to acquiesce in a defeatist 
attitude about a matter so intimately concerned wi'h 
the great issues of the present and future. A numbor 
of proposals for stimulating interest are made, thie 
main recommendation being the appointment of in 
adequate number of women of suitable rank and 
relevant experience as education officers in the ficid 
to ascertain the outlook and requirements of te 
rank and file and to stimulate interest among t'\e 
officers of the Women’s Forces. It is recommended 
further that the curricula of the officers’ training 
courses and of refresher courses should be placed on 
a broader basis; that the Army Bureau of Current 
Affairs scheme should be invariably applied in the 
A.T.S. and should be extended to the W.A.A.F. and 
the W.R.N.S. ; that crafts should be encouraged for 
those whose tastes lie in practical directions, and that 
the Council for the Encouragement of Music and the 
Arts should be asked to co-operate in the general 
development of music, drama and the arts. 

These recommendations are clearly to be justified 
on the ground of their immediate contribution to the 
morale and efficiency of the Women’s Services. Their 
bearing on the welfare of the young womanhood of 
Great Britain after the War and on the future of the 
Women’s Services, so brilliantly discussed in the 
concluding section of the report, is no less obvious. 
The unparalleled opportunity of education in citizen- 
ship and good living is recognized. There are things 
to unlearn and false idols to dethrone, but the chance 
if seized may sweep the whole national existence from 
banks and shallows into the great waters of the main. 

Whether we look to this educational aspect or to 
the new riches which the country has found in this 
great development of skilled capacity in the Women’s 
Services and elsewhere through the War, the question 
of the future of the Women’s Services cannot but be 
considered. That indeed lay outside the terms of 
reference of the Markham Committee, though it is 
clear that the uncertainty is affecting the recruiting 
of young women of the professional classes. More- 
over, no thoughtful observer can be blind to the 
waste which would be involved in any immediate 
break up of the Women’s Services and the abrupt 
termination of their remarkable contribution when 
the cease fire sounds. Effort and sacrifice no less 
than time and worry went to their creation. Their 
efficiency increases daily, and it is only right that 
the question whether the State has no use for them 
after the War should be frankly faced. 

Demobilization of a nation in arms and remobiliza- 
tion for the campaigns of peace should clearly, when 
the time comes, take place with due regard both to 
the tasks ahead and the personnel available. The 
Markham Committee is convinced that in the 
Women’s Services the nation possesses an instrument 
of great potential usefulness, and suggests that when 
their present duties come to an end, their training 
and experience make them specially fitted for service 
in the field of European reconstruction. Detachments 
of the Women’s Services would, they consider, be 
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idmirably fitted to share in the duties of the technical 
taffs which will be required throughout Europe, both 
vr administration and relief, to meet the needs of 
the liberated populations. The various missions 
meerned with food and clothing, housing and 
\edical assistance, which must clearly function as a 
iirst step on the Continent, for a time can obviously 
ily function on a military basis and under the 
| rotection of the armed forces engaged in the restora- 

m of order. Much of the work to be done is, more- 

er, work in which the co-operation of women is not 
only desirable but also essential, and that co-operation 
could be achieved rapidly and simply through the 
© ganization of the auxiliaries for foreign service. 

Besides such specific duties as those of clerks, 
(ooks, drivers and orderlies, there will be plenty of 

iministrative tasks for officers capable of handling 
1.16 problems of want and suffering which the liberated 

suntries will present. While, however, employment 
{or the time being on the Continent—for which, as 

e report notes, a precedent already exists—would 
ese the demobilization of the Women’s Services and 
tue return of its personnel to civil life, the Committee 
considers that the moral effect of this proposal is 
fur more important than any other consideration. ‘“To 
associate women with the task of reconstruction in 
Kurope, to call upon them to share in a work of 
healing and mercy, would be not only to bring their 
war duties to a noble conclusion ':t to open a new 
chapter in international relationships of high value 
for the future.” 

There can be little doubt that volunteers would be 
forthcoming from all the Services for any feasible 
scheme on these lines, and that the auxiliaries would 
throw themselves into the work and adventure of 
peace with the same enthusiasm as they show to-day 
in the work and adventure of war. Knowledge and 
experience gained in this way could scarcely fail to 
be of value to themselves and others in remodelling 
a world in which all are groping towards some prac- 
tical expression of the truth that we are members 
one of another, united by ties of past suffering and 
a larger hope for the future. There is wisdom as well 
as vision in these suggestions of the report, and they 
have their own special implications for all who are 
concerned with the wide problems of reconstruction, 
among which that of education adequate to meet 
the needs of a new world is one of the foremost and 
most urgent. 


AUSTERITY THINKING 


Sumner To-day 

Selected Essays of William Graham Sumner, with 
Comments by American Leaders. Edited by Prof. 
Maurice R. Davie. Pp. xxvi+194. (New Haven, 
Conn.: Yale University Press; London: Oxford 
University Press, 1940.) 15s. 6d. net. 


HE name of William Graham Sumner (1840- 
1910) is so comparatively little known in Great 
Britain, except perhaps as the author of ‘‘Folkways”, 
that it comes as something of a surprise to discover 
that there is in the United States a Sumner Club 
which has sponsored the publication of this centenary 
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volume “as a means for stimulating the scientific 
study of society”’. The book itself consists of reprints 
of some of Sumner’s essays, lectures, and extracts 
from his works together with comments by so-called 
“American leaders”’. 

The essays have as a whole an astringent flavour 
and are the more challenging as coming from the pen 
of one who was mistrustful of democracy in its hey- 
day, and a robust champion of the individualist point 
of view, a “hard-headed realist’? as he has been 
called by a recent writer, “the father of all the 
debunkers”. He tilts at what he considers the 
“absurd effort to make the world over’’, contending 
that the social order is fixed by laws of Nature which 
men must in the long run obey, their only hope of 
better and happier living lying in greater industry, 
self-denial and temperance. There is no short-cut 
to prosperity and no way by which men can be saved 
from the consequences of their own failure. He was 
disdainful of much of the teaching of his day : robust 
in his repudiation of many fashionable doctrines, 
and insistent above all on the necessity for dis- 
passionate examination of social issues and problems 
and the separation of the scientific and emotional 
attitudes to these problems. 

We have only recently entered upon a period in 
which it is possible for the sociologist to be educated 
as such, and Sumner went to Europe as a young man 
to study for the Christian ministry. From the Ger- 
mans he apparently learned much through what he 
calls their ‘‘nobly scientific’? approach to the study 
of the Bible. But at Oxford he gained more from his 
fellow students than from his teachers, and acquired 
such a taste for social and political inquiry that three 
years after his ordination in 1869 he was actually 
appointed to the chair of political and social science 
at Yale. There he wielded considerable influence, 
interesting his students in social study, taking over 
the Spencerian doctrine of social forces and social 
laws, and preaching the necessity both for studying 
and conforming to them. The word ‘preaching’ is 
used advisedly ; for Sumner was nothing if not dog- 
matic, and (despite himself) as much moralist as 
scientist. There is little doubt, however, that he 
served a useful function in his day, shaking men out 
of their complacency, demanding careful scrutiny of 
measures proposed for the betterment of human 
affairs ; pessimistic perhaps as to their consumma- 
tion, but anxious only to know the truth—in the 
belief that the truth alone, however unpalatable, could 
set men free. 

To Sumner, if the notion of equality was suspect, 
liberty as interpreted at the end of last century was 
no less so, and justice not by any means to be achieved 
along the lines of the panacea so frequently advocated 
—that of a fresh transfer of wealth from one section 
of the community to another. His plea for “The 
Forgotten Man’’, for example, is made in favour of 
the uncomplaining millions, the victims as he calls 
them of the reformer, the social speculator and the 
philanthropist—the small men of the lower middle 
class to whose misfortunes attention is seldom given, 
and who are called on from their meagre living to 
share the burden of the support of the socially in- 
adequate. In a free democracy all propositions to 


do something for the working classes have, we are 
told, an air of patronage and superiority which are 
out of place ; the capital needed for the support of 
social failures is inevitably diverted from alternative 
and better uses, and liberty must take the form of 
industrial competition. 
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Enough has perhaps been said to show the general 
tenor of the ideas set out in the papers collected in 
this book. The comments which follow them are 
brief, very variable in quality and character, and 
chiefly interesting as emphasizing the dual nature of 
Sumner’s teaching: its ‘timeliness’ in the broader 
sense, its ‘out-of-dateness’ in many cases in the 
narrower. But when all is said and done the essays 
are still provocative and challenging and raise anew 
certain questions much in the minds of thinking men 
at the present time: how can we in fact embark 
upon a study of society that shall be truly scientific, 
for example, and to what extent can social planning be 
finally divorced from a consideration of the values 
involved ? “The fashion of forming ideals’, says 
Sumner severely, “corrupts the mind and injures 
character. What we need to practise, on the contrary, 
is to know with the greatest exactitude what is and 
then plan to deal with the case as it is by the most 
approved means.’’ He demanded, in short, of the 
young men to whom he addressed the paper from 
which the above quotation is taken, an exercise in 
strict intellectual discipline which might well be 
emulated at a time when the practice of austerity 
in other fields has become for once both necessary 
and fashionable. E. I. Buack. 


BLUEPRINTS FOR A NEW SCIENCE 


Foundations for a Science of Personality 

By Dr. Andras Angyal. Pp. xii+398. (New York : 
The Commonwealth Fund; London: Oxford Uni- 
versity Press, 1941.) 138. 6d. net. 


HE title of this work might lead one to think 
that it deals with a branch of psychology. In 
point of fact, however, it is an attempt to define a 
science of which psychology as we now know it would 
be a branch. The other branches would include 
physiology, sociology, and indeed all the studies with 
the human organism and its activities. Dr. Angyal 
suggests that the time has come for a radical recon- 
struction of this group of sciences, not one of which 
can deal adequately with its subject-matter so long 
as it remains in comparative isolation from the others. 
In attempting to assess the value of an ambitious 
work of this description there are two points that 
must be considered. First of all, are there good 
grounds for believing that such a reconstruction is 
necessary, or even desirable ? In the second place, 
does the writer succeed in showing that the recon- 
struction which he advocates is possible ? 

Dr. Angyal establishes the first point without much 
difficulty. There can be no doubt that the various 
branches of psychology present to-day an appearance 
of almost complete disorder. Indeed, it might be 
said that there is no psychology but only psycho- 
logies. So that it is most refreshing to meet with a 
resolute attempt to tackle the theoretical problems, 
even though the result may be yet another psychology. 
But the second point is the critical one. Dr. Angyal 
is not the first to attempt to unify this group of 
sciences, though his approach is a new one. Does he 
succeed in overcoming the difficulties which his pre- 
decessors failed to solve ? 

In our attempts to understand the world round 
about us we have hitherto had at our disposal two 
great instruments, language and mathematics. 
Language abstracts qualities and relations from the 
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concrete mass of events, and by so doing enables tis 
to discover structure and regularity. Mathematics 
specifies this structure in quantitative detail. Now 
Dr. Angyal would have us approach the concrete 
datum which we wish to understand, and, without 
abstracting or dividing, apprehend it in its original 
‘‘wholeness’”. We should study the total human 
organism responding to a total environment. It will 
obviously be necessary for us to deal with partial 
aspects of this total situation at any given time ; 
but when we do so we should consider, not parts 
merely, but parts of such and such a whole. In fact, 
Dr. Angyal is postulating not so much a new method 
as a new category, and therein lies the real objection 
to what is otherwise a very attractive programme. 
For we cannot simply by taking thought alter our 
existing categories. There is no need to adopt a 
Kantian point of view and claim that only certain 
categories are possible. It is enough to suggest that 
existing categories are embedded in our thought and 
language much more deeply than Dr. Angyal seems 
to realize. A quotation may serve to bring this out 
more clearly. ‘Biological tensions viewed from the 
subject as a point of reference are considered as 
drives. Viewing the same tensions from the object 
side one obtains something similar to what Kurt 
Lewin calls the ‘field forces’ or ‘demand qualities’ 
of environmental situations” (pp. 128-29). The rather 
clumsy periphrasis, ‘something similar to . . . ‘field 
forces’ or ‘demand qualities’ of environmental 
situations”, shows the sort of difficulty likely to he 
met with. Dr. Angyal has been forced to express 
himself in terms of analogies with physical science or 
with the sort of descriptive analysis which he has 
already rejected. He is, moreover, unable to express 
the ‘‘wholeness’”’ of the situation directly, but has 
instead to move rapidly backwards and forwards 
between the subjective and the objective sides. 

Dr. Angyal is by no means unconscious of these 
difficulties, though he may not realize how funda- 
mental they are. ‘“‘Relational thinking”’, he admits, “‘is 
so firmly rooted a habit that the transition to system 
thinking is at least as difficult as the transition from 
a three-dimensional to a four-dimensional geometry” 
(p. 261). The point is, however, that given an instru- 
ment, the transition presents no difficulty. What is 
difficult, if not impossible, is to express four-dimen- 
sional geometry in terms of our immediate appre- 
hension of three-dimensional space. This seems 
to be equivalent to the task which Dr. Angyal has 
set himself. 

But it would be unjust to suggest that Dr. Angyal 
is merely attempting an impossible task. What he 
has done is to raise issues of a very fundamental 
kind, and to make a number of very stimulating 
suggestions. His basic principles are probably cor- 
rect. We should treat the problem of human be- 
haviour as he suggests. Unfortunately, it seems 
doubtful whether we can at present do so. But this 
does not mean that we can never overcome our 
present limitations, and Dr. Angyal’s re-orientation 
may in time develop a vocabulary and set of opera- 
tions suitable to its requirements. 

In any event, Dr. Angyal’s work is a very timely 
survey of the psychological wood, when so many 
psychologists refuse to look beyond the nearest tree. 
Some of them may produce useful logs, others may 
do no more than carve their initials on the bark ; 
but unless they can fit their activities into a wider 
whole their work is likely to have only accidental 
value. J. DREVER. 
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NEW METALS AND NEW 
METHODS* 


By Dr. C. H. DESCH, F.R.S. 


HERE has been an enormous increase in the 
production of the most important metals, the 
sutput doubling itself in quite a short period : twelve 
ears for copper, seventeen for pig iron, eighteen for 
in, and so on. Along with this quantitative growth, 
he development of modern industry has brought with 
t remarkable qualitative changes, elements which 
intil lately were curiosities of the laboratory rising 
ato industrial importance. Aluminium, which 
eventy-five years ago had only been obtained in 
juantities of a few pounds, had a world production 
it the beginning of the War app csching a million 
ons, while its later developmen: on both sides of 
he Atlantic has been ona very large scale. Aluminium 
s not one of the rare metals ; it is. in fact, the most 
tbundant of all metals in the earth’s crust, but at 
resent bauxite, a rich mineral of very local distribu- 
ion, is alone used for its extraction. But elements of 
are occurrence, such as tungsten, molybdenum and 
‘anadium, now occupy, in consequence of the ever- 
nereasing demands of the engineering industries for 
naterials of higher strength or other special properties, 
. key position out of all proportion to their abundance. 
his is largely due to the discovery that the properties 
f a metal may be profoundly altered by very small 
wdditions of another element, metal or non-metal. 
Pure iron is even softer than copper, but less than 
per cent of carbon converts it into steel which 
nay be made so hard as to scratch glass. This fact 
iad been discovered empirically many centuries ago, 
ut now that the process is better understood there 
are many other instances of the same kind. Copper 
can be made hard enough to serve as springs and 
even as non-sparking mining tools by adding 2-5 per 
‘ent of beryllium, while the soft metal lead may be 
strengthened, so as to‘offer a greater resistance to 
frost when used for water-pipes, by alloying with so 
little as 0-05 per cent of tellurium. 

These and similar observations have led to im- 
portant developments in metallurgy depending on 
the use of comparatively rare metals which are mostly 
found only in local concentrations in various parts 
of the earth. In a statistical table, the production 
of some of the minerals from which these rare elements 
are obtained may not seem impressive, but the access 
to them may be an important factor in the capacity 
of a country to produce machinery and other con- 
structions into which metals enter. 

The usefulness of the less common metals is, of 
course, not confined to small additions. The possible 
combinations of metals with one another are virtually 
infinite, and in spite of the vast amount of research 
and practical experience in this field, there must be 
many valuable combinations as yet undiscovered. 
The first recognition, partly accidental, that steel 
could be made to resist corrosion by incorporating 
i4 per cent or so of chromium, led to the develop- 
ment of the important class of stainless steels, while 
the new magnet steels, containing aluminium and 
nickel, and in their later forms also cobalt and copper, 
have brought about a revolution in the construction 
of electrical instruments and loud-speakers, the very 
high magnetic concentration which is possible with 


* Paper read at the Conference on Mineral Resources and the 
Atlantic Charter arranged by the Division for the Social and Inter- 
national Relations of Scienoe cf the British Association on July 25, 
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them enabling very small permanent magnets to be 


used. For other purposes, such as the clutches used 
for holding work in milling and grinding machines, 
they replace electro-magnets. With these steels it is 
possible to realize the image of Mahomet’s co-tin 
heavy bars floating in the air in consequence of their 
strong magnetic repulsion. 

A few of the rare metals find applications depend- 
ing on their own peculiar properties. Thus tungsten, 
with its very high melting point of 3650° C., has 
superseded all other materials for the filaments of 
electric lamps. The invention of the fountain-pen 
called for an exceedingly hard and incorrodible sul- 
stance for the tips of the gold nibs, and this was 
found in a native alloy of osmium and _ iridium. 
Tantalum has proved specially suitable for the 
spinnerets used in making artificial silk, rhodium and 
indium for depositing in thin layers on other metals 
for protection against corrosion, and so on. The non- 
metal selenium is used in photo-electric cells. Further 
uses of this kind will present themselves as the pro- 
perties of the less common elements are studied more 
completely. 

The high melting point of some of the metals has 
led to research in two main directions. On one hand, 
it has been necessary to devise means of making 
metals compact and strong without melting them ; 
and on the other, to develop new materials and new 
techniques for operations at temperatures higher 
than those in ordinary metallurgical furnaces. 
Tungsten cannot be melted in a container of any 
known refractory material. The powder obtained by 
reducing its oxide is therefore packed into the form 
of bars under pressure and heated electrically until 
the particles cohere, and is then hammered in a 
special way until its strength is su‘ticient to allow 
of it being forged or drawn into wire. The same pro- 
cess has been applied to other metals, and a new 
branch of technology, known as ‘powder metallurgy’, 
has grown up. Not only the metals of high melting 
point, but also copper, bronze, and even the low- 
melting alloys of tin, are prepared in the form of 
small particles and made to cohere by heat and 
pressure. 

The method has several advantages. 
may be produced of accurate shape, requiring no 
machining, by pressing in dies, while the mass may 
be made completely solid or given any required degree 
of porosity. Such porous masses are particularly 
useful for bearing metals, the spongy metal holding 
the lubricant better than by any arrangement of 
grooves. The method of consolidating a powder is 
also used in the making of carbide tools. Certain 
very hard compounds, especially the carbides of 
tungsten and titanium, which for many purposes can 
replace diamonds, are brittle in the mass, but if 
crushed and mixed with a metallic powder, mainly 
cobalt, and then heated until perfect union with the 
binding material is brought about, yield a composite 
mass which is excellent for tools and dies. 

The chief obstacle to chemical operations at very 
high temperatures, 1,600°C. or above, lies in the 
difficulty of finding materials for furnace construction 
and for containing vessels which are both strong and 
resistant to chemical attack at such temperatures. 
The ordinary fireclays become soft and are attacked 
by slags. A few oxides, especially alumina, magnesia, 
thoria, and beryllia, meet severe requirements in this 
field, but their refractory qualities are lessened by 
quite small proportions of impurity, and their pre- 
paration calls for special technique, which has been 
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developed as a result of long research in the lab- 
oratory, but has as yet been little applied on a large 
scale. When such materials become available in 
quantity——and there is no difficulty in principle, 
although the procedure may be costly—we shall see 
important developments in chemistry and metallurgy 
at high temperatures. It is interesting to note that 
it is the oxides of some of the rare elements—thorium, 
beryllium and zirconium—which have the highest 
softening points among the refractory materials, so 
that their importance will grow with the extension 
of high-temperature processes. 

In the heating of metals or other conductors, it is 
not necessary that the heat should pass through the 
walls of the containing vessel, as it does when a metal 
is melted in a crucible furnace. Modern heating by 
induced currents of high frequency allows the heat 
to be generated where it is required, that is, within 
the mass to be heated. This involves a less severe 
tax on the refractory materials, and also makes it 
possible to enclose the charge in an outer closed 
vessel which remains cold, so that the operation can 
be carried out in a high vacuum or in an atmosphere 
of some inert gas. This is not merely a laboratory 
device, but is used on a large scale in a number of 
manufacturing operations, which will become more 
numerous in the future. Melting in a vacuum, out 
of contact with furnace gases, gives a means of pre- 
paring many substances in a state of great purity 
and soundness, unobtainable in other ways, and is 
already applied to certain alloys in amounts of several 
tons at a time. 

Many chemical reactions are made possible or are 
accelerated by high pressures. The autoclave has 
long been a familiar piece of chemical plant, but some 
of the processes for the production of ammonia from 
the air or for the hydrogenation of coal to form oils 
and petrol called for higher pressures than those of 
the usual autoclave, and recent work, especially in 
the United States, has shown the remarkable results 
which may be obtained under pressures of many 
thousands of atmospheres. To construct vessels to be 
operated at such pressures, sometimes combined with 
high ‘temperatures, naturally involves entirely new 
engineering methods. The materials used are mainly 
steels, although hard carbides may have to be used for 
certain parts; but for the highest pressures counter- 
balancing stresses have to be applied by shrinking 
one cylinder over another or in various ways pro- 
ducing an internal stress opposite to that which will 
arise in operation. Here is another new branch of 
engineering of great scientific interest, extending the 
range of usefulness ot known materials. 

The substitution of one metal for another for par- 
ticular purposes is not always due to inherent ad- 
vantages, but is often a consequence of a policy of 
self-suificiency adopted by an industrial country. 
This motive has been very prominent in recent years. 
It is natural that Germany, producing much alum- 
inium but very little copper, should adopt the lighter 
metal for overhead electric power cables, but a similar 
replacement in the windings of motors and dynamos 
was purely due to conditions of blockade and could 
not be defended on other grounds. During the period 
of armament and of hostilities such substitutions 
have been very numerous, but the subject is too big 
to be entered on here. A few instances of substitution 
under normal conditions may be mentioned. The 
saving of weight by using light alloys of aluminium 
or magnesium in place of steel has mainly been 
utilized in aircraft and rolling stock construction, but 
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it has occasionally been applied in ordinary struc- 
tural work. A bridge in Pittsburgh, having been 
condemned as insufficiently strong for the increase: 
traffic, was lightened by replacing the wrought iron 
road girders and floor by aluminium alloy. Th 
main girders were still in good condition, and the 
lightening of the dead load gave the bridge a ne, 
lease of life. 

The substitution of one material for another is not 
as a rule, a simple matter. Metals differ not only in 
strength but also in elastic properties, and this differ 
ence has to be allowed for. The new Quebec Bridg 
was designed to take advantage of the high tensile 
strength of nickel steel, the designers considerin 
that the Forth Bridge, a very stable structure, was 
unnecessarily heavy. The disaster of 1907, when the 
unfinished bridge collapsed, was due to the crumpling 
of the lower members, although calculation had shown 
that the direct load-carrying capacity was ample. 
It has been proposed to use alloys of aluminium on 
a large scale in shipbuilding, their use in smal! 
vessels having proved successful, while the particular 
alloys used—those with magnesium—are highly 
resistant to corrosion by sea-water. In changing from 
steel to light alloy, however, it would not be enougl: 
to calculate the dimensions of each member to give 
a strength equal to that in a steel ship. The hull! 
would float too high in the water, and problems of 
stiffness would arise from the very different elastic 
properties ; to build a successful vessel the design 
would have to be new from the beginning. 

So, when the hard carbide steels were introduced 
to take the place of tool steels for very heavy work 
or large output, allowing cuts to be made on a lathe 
at much higher speeds than before, advantage of the 
improved properties could not be taken until the 
machines themselves had been completely redesigned 
to allow of such high speeds without undue vibration ; 
and in fact the introduction of carbide tools has 
meant a revolution in the machine tool industry, 
much plant intended for large,outputs being rendered 
obsolete. 

Three examples may be given of the substitution 
of an entirely new material for one of which the 
supplies have been found to be inadequate or too 
costly. Platinum, a metal of very local occurrence, 
has been largely replaced for chemical purposes, fused 
silica taking its place in the concentration of sulphuric 
acid, and iron oxide in various catalytic processes. 
On a larger scale, Chile nitrate, a product formed 
under quite exceptional climatic conditions and almost 
unique, is no longer indispensable as a fertilizer, the 
nitrogen compounds required for agriculture and ex- 
plosives being obtained synthetically from the air. 
The third example is the introduction of plastics, 
resin-like substances which may be given the most 
varied properties. For many purposes they replace 
metals, and when reinforced by textile material or 
paper have a strength comparable with that of a 
metal. Transparent varieties replace glass and are 
far less brittle ; other types take the place of porce- 
lain and earthenware. The manufacture of plastics 
is one of the rapidly growing industries, and the uses 
of these new materials are continually being multiplied. 

It must be realized that even such substitutions 
as these do not necessarily lessen our dependence on 
mineral resources, although the relative importance 
of different deposits may be altered. Nitrogen com- 
pounds are obtained by the use of electric power, 
which in some countries is derived from water, but 
in some of the most highly industrialized countries 
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has to come from the combustion of coal. Many of 
the plastics are also derived from coal or petroleum, 
but being organic compounds, there is always the 
possibility of producing them from vegetable matter, 
as for example through the production of alcohol by 
fermentation and its conversion into more complex 
compounds. Such a procedure would be in line with 
the policy of depending on current revenue, derived 
from plants, rather than drawing unnecessarily on 
mineral capital, which once exhausted is not replaced. 

Much might be said of means of economizing 
metals: the use of structures built up by welding, 
in place of heavy castings ; the combination of con- 
crete with steel in buildings and bridges ; the saving 
if valuable metals by employing them as thin coat- 
ings on mild steel in chemical plant, and so on; but 
space does not permit. As new materials come into 
ise and new techniques are developed, while at the 
same time the known reserves of some indispensable 
netals are being depleted, it becomes clear that the 
‘ficient use of the world’s mineral resources demands 
systematic planning. First of all, a far more thorough 
world survey is needed, gathering together the in- 
formation collected by prospectors in the interest of 
arge industrial corporations as well as by the various 
national surveys. Such a survey would be the essential 
basis of any system of international control of mineral 
resources. 


GROWING-POINTS IN THE STUDY 
OF GROWTH AND DEVELOPMENT 


By Dr. JOSEPH NEEDHAM, F.R.S. 


XPERIMENTAL morphology is a subject which 

has long suffered from the scattered nature of 
its publication mechanisms. The great series of the 
irchiv. f. Entwicklungsmechanik was at one time 
central, but is now, alas! no longer available, and 
though the American anatomical journals long 
offered a home for such studies, much of the work 
appeared in the proceedings of learned societies not 
always very accessible (for example, the Finnish 
contributions). Work on the borderlines of bio- 
chemistry and morphology, in particular, was widely 
scattered. Hence the need for some periodical 
publications of the reguler conference type, to do 
for experimental morphology what the Cold Spring 
Harbor Symposia had begun to do so well for general 
physiology. The symposia now under reviéw* are 
often referred to by the name of “‘Growth Supple- 
ments’; the correct description enshrining an aus- 
picious pun. They will certainly stimulate the growth 
of our knowledge about growth and differentiation. 

* First Symposium on Development and Growth, 1939; North 
lruro, Mass., ed. N. J. Berrill; contributions by W. H. Lewis, P. W. 
Gregory, C. Stern, C. H. Waddington, J. Needham, O. Glaser, O. E. 
Schotté, E. W. Sinott, J. H. Woodger; Supplement to Growth, vol. 3. 

Second Symposium on Development and Growth, 1940; Salisbury 
Cove, Maine; contributions by O. L. Sponsler, R. Schcenheimer, H. 
Freundlich, G. 8. Avery, D. M. Whitaker, A. B. Dawson, V. C. Twitty, 
H. S. N. Greene, and F. 8. C. Northrop. Supplement to Growth, vol. 4. 

Third Symposium on Development and Growth, 1941 ; Hanover, 
New Hampshire ; contributions by F. O. Schmitt, V. Tartar, K. B. 
Raper, A. F. Blakeslee, N. J. Berrill, A. H. Hersh, L. C. Dunn, and 
P. Weiss. Supplement to Growth, vol. 5. 

All the Growth Symposia are obtainable as follows: by members 
of the Society for the Study of Development and Growth on applica- 
tion to Dr. J. W. Wilson, Biology Department, Brown University, 
Providence, R.I., U.S.A.; by non-members on application to the 
Editors of Growth, Dairy Building, Cornell University, Ithaca, N.Y., 
U.S.A. Prices: for members, vol. 1, 1 dollar, vols. 2 and 3, 2 dollars ; 
for non-members, vol. 1, 2 dollars; vols. 2 and 3, 3 dollars, 
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I had the good fortune to be present at the first 
two of these symposia. North Truro is a village 
lost among the sandy hills of Cape Cod, and there, 
in the spacious village schoolroom, under blue skies 
but with the shadow of war hanging over us, some 
hundred members met to discuss problems of experi- 
mental morphology. The proceedings were opened 
by an excellent account of the contributions of the 
explantation method by the veteran investigator, 
Warren N. Lewis. It is often forgotten that the 
discovery of the inductive action of the eye-cup on 
the presumptive lens tissue was discovered by him 
and Hans Spemann independently about the turn of 
the century, and that seven years later he narrowly 
missed finding that inductive action of the primary 
organizer itself which had to await the classical 
paper of Spemann and Hilde Mangold in 1924. Much 
of the rest of the North Truro symposium was, in 
fact, occupied by discussions of the present state of 
the organizer problem, in which valuable contribu- 
tions were made by Paul Weiss. Arising out of 
Oscar Schotté’s paper, considerable attention was 
given to the re-acquisition of competence by tissues 
undergoing regeneration, and the term ‘recuperation’ 
was proposed and adopted for this phenomenon. 
Curt Stern’s paper was also very stimulating on the 
relation of genes and inductors. As regards growth 
proper, there was a good summary of the work on 
glutathione as a genetically controlled diffusible 
inductor working on body-size, by P. W. Gregory ; 
and E. W. Sinott summarized his interesting investi- 
gations on the morphogenetic fields of the fruits of 
the Cucurbitacez. 

The second symposium took place in the following 
summer at Salisbury Cove, Maine, and as there was 
not sufficient accommodation at the Marine Bio- 
logical Station there for the meetings, we were kindly 
given the use of a charming wooden chapel in New 
England style, to which the members of the sym- 
posium were summoned by the ringing of the bell 
by the chairman. Here several brilliant summaries 
were given, particularly those by Douglas Whitaker 
on the mutual interactions of cells as exhibited in 
the early development of Fucus “eggs”; and by 
V. C. Twitty on the size-controlling factors in 
amphibian development, in which the complex 
questions of self-wise and neighbour-wise phenomena 
in growth of parts after transplantation and in 
physiological behaviour such as cardiac rhythm and 
pigment formation were lucidly described. H. 
Greene’s account of the pathology of development, 
genetically produced abnormalities, etc., will also be 
found of much interest. For the biochemist, there 
was a brilliant account by the great physical chemist 
Freundlich (then at Wisconsin) of the colloid 
chemistry of development and growth, paying special 
attention to liquid crystalline phases in living cells, 
birefringence, importance of anisometric protein 
particles, ete. This article has also the melancholy 
interest of being the last which Herbert Freundlich 
wrote before his death. There was also an animated 
discussion of protein structure by O. L. Sponsler, 
well known as one of the earliest workers to apply 
the methods of X-ray crystallography to living 
structures (plant cell-walls). 

The third symposium opened with an exceptionally 
important article by F. O. Schmitt on “protein 
patterns”’ in cells. This centred around the question 


of what it is exactly which happens to the cells of 
the presumptive neural tube in the embryo when, 
under the influence of the primary inductor, they 
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change their shape by a profound elongation. While 
some workers are inclined to lay greatest emphasis 
on the existence of sub-microscopic anisometric 
protein micelles in the cytoplasm; while others 
suggest that the main factors are located in an 
ectoplasm similar to that which we know is respon- 
sible for the cell-shape changes in echinoderm egg 
cell-divisions; Schmitt and his colleagues direct 
attention rather to the cell-surface itself. The evidence 
for the ‘zip-fastener’ theory of neurulation must be 
read in the original, but it is sure that the time has 
come for an intensive attack on the cell surfaces by 
colloid chemists familiar with the properties of inter- 
facial protein and lipo-protein monolayers. The 
recent fundamental work of J. Holtfreter on ‘tissue 
affinities’ in morphogenesis looks in the same direc- 
tion. 

Doubtless the most remarkable article in the third 
symposium is that of K. B. Raper on the develop- 
mental patterns in the simple slime-moulds. The 
facts there reported appear nothing short of amazing 
to the specialist in better-known fields of morpho- 
logical study. Slime-moulds had indeed been coming 
into the limelight through the curious experiments of 
A. R. Moore on the ability of their protoplasm to 
pass through very fine filters, but its destruction if 
forced through much coarser filter pores. But now 
Raper describes for the benefit of biologists accus- 
tomed to less startling material how myriads of 
myxameebe of wholly different spore origin and 
initially equal potentialities come together in enor- 
mous numbers, integrate themselves into a co- 
operative functioning whole, and afterwards differen- 
tiate along specific lines within prescribed limits to 
produce a single fructification. The article is well 
illustrated with photographs and drawings showing 
how the myxamcebe stream together towards a 
central mass or peg, which then lifts itself up and 
differentiates into a highly complex and specifically 
characteristic sorocarp. Congregations of myxamcebee 
of different species move in to different centres. As 
if this behaviour were not enough, in some species 
the conjoined mass or “‘pseudoplasmodium”’ does a 
good deal of migration before it settles down and 
begins to differentiate. All these phenomena allow 
of much experimental analysis which has scarcely as 
yet been begun: the nature of the factors leading 
to aggregation, the mechanism of the movement of 
the pseudoplasmodia, and the factors governing 
differentiation of the sorocarp. 

More familiar growth phenomena were not over- 
looked in the third symposium, however. A. F. 
Blakeslee gave a very interesting discussion of general 
growth patterns in plants, and heterogonic (allo- 
metric) growth problems in animals were well 
reviewed by A. H. Hersh. Finally, P. Weiss discussed 
the mechanics of nerve growth, dealing among other 
things with his ‘deplantation’ experiments, in which 
a piece of isolated nerve-cord and a detached limb 
are both implanted into the gelatinous connective 
tissue of the amphibian fin. Thus the gradual 
innervation of the limb and the spontaneous origina- 
tion of rhythmical impulses from the nerve cord can 
be studied, as if in an elaborate form of tissue culture, 
subject only to the unavoidable endocrine environ- 
ment of the host animal. 

The above descriptions have not been able to do 
justice to more than a few of the admirable reviews 
in these symposia. By the time when this notice 
appears, the Fourth Symposium on Development 
and Growth, held at North Truro in August 1942, 
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will be in course of publication. It was devoted to 
the general theme of the ‘“‘Developmental Responses 
to Specific Chemical Agents’’ and included contribu- 
tions by K. G. Stern on growth as a problem of 
chemical catalysis; E. L. Tatum on the relations 
between genes and growth hormones; E. J. Boel! 
on the physiological and biochemical analysis of 
organizer action; P. R. White on’ developmental! 
responses of isolated plant tissues; E. Allen on 
tissue growth and the sex hormones; F. C. McLean 
on ossification ; O. A. Bessey on tissue responses t: 
vitamin deficiencies ; and A. J. Riker on pathologica! 
growth. It will certainly be as indispensable as th: 
symposia which have preceded it. 

If the present review serves to direct the attention 
of British experimental morphologists, in the widest 
sense of the term, to a series of conferences whic! 
are likely to remain for a long time the centre of 
these studies, and which, when the present troubles 
are over. may again unite biologists from both sides 
of the Atlantic, it will have achieved its purpose. 





TEACHING OF COLOUR IN 
SCHOOLS 


DUCATIONAL reforms, large and small, are in 

the air. A great many people are taking 
advantage of the upheaval produced by the War to 
overhaul the existing educational machinery and to 
discover its weaknesses. Sometimes the materia! 
that is taught needs modernizing, sometimes it is 
the method of teaching that is wrong, sometimes 
there is a failure to arouse the latent interest and 
enthusiasm of a child in the fascinating natural 
phenomena that abound. 

The subject of colour can occupy only a very small 
corner in the curriculum of school or university, but 
the phenomena of colour are so intimately woven 
into the pattern of human experience that what is 
taught is worthy of the best possible presentation. 
It is not an easy subject since there are too many 
avenues of approach—the physicist will want to start 
from the spectrum, the physiologist from the retina, 
the psychologist from the sensation, the artist from 
the pdint of view of beauty and harmony—but at 
least it is to be hoped that one teacher will not be 
in conflict with another. 

It was no doubt partly from high academic motives 
such as these that the Physical Society Colour Group 
interested itself in the teaching of colour, but the 
Group also has its own problems which in part arise 
from the very diverse instruction on colour which 
members of the Group have received in earlier days. 
Some of these problems are concerned with termino- 
logy, which is anything but uniform; some are con- 
cerned with more fundamental matters, in which the 
principles accepted almost as axioms by one group 
of workers are neither understood nor accepted by 
other groups. Nothing would be more welcome to 
technical workers in colour than that their subject 
should be taught in a generally approved and con- 
sistent manner from the nursery upwards. 

Co-ordination and combined operations are familiar 
phrases in these days and they might well be applied 
to the meeting arranged by the Colour Group on 
September 11 at the Imperial College of Science and 
Technology. Mr. E.-G. Savage, education officer of 
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the London County Council, gave a lecture with 
many demonstrations on “The Teaching of Colour in 
Schools”’ to an audience drawn from members of the 
Group, themselves representing a number of different 
colour interests, but augmented by members of the 
Science Masters’ Association and of the National 
Society of Art Masters. It is a fortunate circumstance 
that a person in Mr. Savage’s position is so intensely 
nterested in colour, and the success of the meeting 
was in part due to the instructional value of the 
ecture and in part due to the many different sug- 
vestions advanced during the discussion for a more 
sympathetic alignment of the views of the scientific 
worker and the artist. 

The greatest cause for dispute arises from the fact 
that the man of science, especially the physicist, 
leals primarily with the additive mixture of coloured 
lights, while the artist deals with the additive mixture 

f paints and pigments, which unfortunately acts as 
. subtractive mixture of lights. A yellow pigment 
s yellow because it absorbs blue light, and the more 
ue it absorbs, the yellower it becomes. A mixture 
f paints acquires its final colour through the absorp- 
ion, or subtraction, of different parts of the spectrum 
in varying degrees by the component pigments. 
Chere is nothing very difficult to understand about 
this, yet the child is so accustomed from his earliest 
lays to mixing, or adding, paints together, that he 
juite naturally considers that he is adding colours 
together; hence the results of colour mixing are 
conceived in terms of the results of paint mixing. 
Chis leads to a number of contradictions of which 
the most outstanding is the perennial argument as to 
whether yellow is or is not a primary colour. In 
passing, it may be mentioned that the argument is 
not made less complex by the just claim of the 
psychologist to regard yellow as a pure sensation. 
This, however, is another issue which must not be 
confused with the immediate problem concerning 
the mixture of lights and the mixture of pigments. 

If we mean by ‘primary colour’ a colour that cannot 
be reproduced from the mixture of any other colours, 
then the physicist may with the greatest of ease show 
that he can produce yellow by adding red and 
green lights together. The artist, on the other hand, 
will show that he can produce green by mixing biue 
and yellow, but in no circumstances can he get yellow 
hy mixing any other pair of paints. The artist may 
legitimately refer to yellow as a primary pigment ; 
hut he is in error in referring to it as a primary 
colour. There need be little didiculty in reconciling 
the two approaches, were it not for the fact that a 
child is used to handling paints from a very tender 
age, many years before he learns anything about 
the spectrum ; when at last he does hear about the 
spectrum and its absorption, he will almost certainly 
have something to unlearn about colour and colour 
mixing. Perhaps the only solution to the problem 
is to introduce the spectrum to the student at as 
early an age as possible. 

The spectrum was the centre piece in Mr. Savage’s 
lecture. One of the first fallacies to be exploded is 
the not unreasonable assumption that white is the 
simple colour, while reds, greens and blues are more 
complex. Having shown that, physically, white light 
can be split up into its spectral components by means 
of a prism, it should next be explained why natural 
objects, such as grass, should be coloured. It is not 
sufficient, in fact it is incorrect, to state that the 
light reflected from the surface of the grass becomes 
coloured green. The light first has to penetrate into 
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the grass, be absorbed inside the medium and the 
remnant reflected back from surfaces within the 
grass itself, before any colouring occurs. The light 
reflected from the front surface is uncoloured, as can 
be demonstrated by observing the images formed by 
reflexion in the front and back surfaces of a piece 
of coloured glass. This introduces the conception of 
absorption, which may be demonstrated without 
dificulty by projecting a spectrum on to a screen 
and inserting a number of colour filters into the 
beam in turn. Several interesting features then 
appear—such, for example, that a yellow filter does 
not merely transmit the yellow band in the spectrum, 
but in general transmits the whole of the red-yellow- 
green spectral region. Filters which show strong 
absorption are generally deep or saturated in colour, 
while those which show only slight absorption are 
desaturated or pale. In this way, by a series of 
experiments, it is possible to build up a general 
picture of the relation between the colours of objects 
as seen by the eye and the spectral composition of 
the light responsible for each colour. 

When the physics of the problem has been grasped, 
it then becomes necessary to indicate that there are 
other factors at work ; that what we see depends not 
only on the light sent out but also on the eye that 
receives the light. The effect of contrast, of adapta- 
tion, of after-images can be demonstrated without 
much trouble and indeed with very striking results, 
but to the young student these phenomena must 
undoubtedly appear as complicated factors of a 
somewhat baffling nature. This is surely the point 
where the art master and the science master should 
be particularly careful not to cause confusion by 
overstressing the subjective aspect of colour on 
one hand or the physics of the problem on the 
other. 

There are many other aspects that can be con- 
sidered: the effect of various types of illuminant, the 
possibility of reproducing any colour by the appro- 
priate mixture of red, green and blue lights, the 
application of additive and subtractive mixture to 
colour photography and to colour printing, the 
formation of coloured shadows, and so on. If the 
subject is properly handled, it can be made an 
admirable medium for the teaching, not only of the 
facts of colour, but also of general scientific principles, 
and for the development of a healthy scientific 
curiosity. Why is the sky blue ? Why do we get a 
muddy brown or grey when we mix all the paints in 
a paint box together ? How do flowers get their 
colour ? Perhaps even some history can be taught 
as well. It was mentioned, for example, that it was 
due to the influence of Chevreul that the French 
exhibit in the 1851 Exhibition outclassed the 
British, so far as colour and colour harmony were 
concerned. 

It was very gratifying to find such a cordial spirit 
among the different interests represented at the 
meeting and to discover that each appeared willing 
and anxious to learn from the other. A mechanism 
for securing effective co-operation has still to be 
worked out; the question of a text-book is one 
problem, an agreed terminology is another. Mr. 
Savage has already contributed very greatly by the 
many lectures and demonstrations which he has 
given to groups of school teachers in various parts 
of Great Britain, and there is perhaps no better method 
of arriving at a consistent and acceptable doctrine 
of colour than through the missionary ardour he has 
revealed. 
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OBITUARIES 
Prof. R. Willstatter, For.Mem.R.S. 


THE death of Prof. R. Willstatter, which occurred 
at Muralto-Locarno, Switzerland, on August 3, a few 
days before his seventieth birthday, marks the 
passing of one of the great masters of organic 
chemistry. 

Richard Willstatter was born at Karlsruhe on 
August 13, 1872, and received his early education 
at the Realgymnasium, Niirnberg. At the age of 
eighteen he entered the University of Munich, where 
he began his studies under Prof. Adolf von Baeyer. 
He remained at Munich until 1905, becoming while 
there Privat-Docent and then extraordinarius pro- 
fessor. In 1905 he was appointed professor at 
the Technische Hochschule, Zurich, where he 
remained for seven years. On the establishment 
of the Kaiser Wilhelm Gesellschaft laboratories at 
Dahlem in the suburbs of Berlin, he accepted the 
call there in 1912, holding the title of professor in 
the University of Berlin. On the death of von 
Baeyer he was appointed to succeed his old master 
at Munich. He remained in charge of the laboratories 
there until 1925 when, differing with the authorities 
on what he regarded as a matter of principle in 
university appointments, he resigned his chair. How- 
ever, he was given facilities for work in his old 
department in a private laboratory, called after him 
the ‘““Willstatter Laboratory’’, and there he continued, 
with assistance, his researches on enzymes. He 
seldom, however, visited this laboratory but directed 
the work mostly from his home in the Méhlstrasse. 
It was a source of special pleasure to him that his 
bust should be placed beside those of Liebig and von 
Baeyer in the corridor of the laboratories where he 
had been student and professor in turn. In 1939 he 
left his home in Munich, having narrowly escaped 
the concentration camp, and settled at L’Eremitaggio, 
Muralto-Locarno, where he lived the remainder of 
his life. 

His wife died at an early age; his only son at the 
age of fifteen ; he is survived by a daughter who is 
a mathematician and former pupil of Sommerfeld. 
He was awarded a Nobel Prize in 1920, and was a 
member of numerous learned academies and societies, 
including the Royal Society, the Royal Irish 
Academy and the Chemical Society. His portrait, in 
the series of ‘Scientific Worthies”, appeared with the 
issue of Nature of June 2, 1927, accompanied by an 
appreciative account of his work by the late Prof. 
H. E. Armstrong. 

Very early in his career, Willstatter gave promise 
of great things to come. In the years 1893-94 there 
appeared six papers in conjunction with Einhorn on 
a variety of problems related to the alkaloids. His 
first independent publication dealt with the stability 
of ring systems, being a contribution to the ‘strain 
theory’ developed by von Baeyer. However, he 
developed at an early stage an interest in the con- 
stitution of the alkaloids and by a series of degrada- 
tion experiments established the structural formule 
of cocaine and atropine, which he eventually synthe- 
sized in 1900-2. The latter work is detailed in 300 
pages of the Annalen, a truly remarkable achieve- 
ment on the part of the young scientific worker. He 
returned to the cocaine problem during the years of 
the War of 1914-18 and developed a_ technical 
synthesis on the lines of the classical work of Robinson. 

The early years in Munich were also occupied with 
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a variety of problems, among which were the pro 
duction of o-benzoquinone, and various studies i: 
catalysis. It was also towards the end of his first 
period at Munich that Willstaétter began, with Stoll 
his work on chlorophyll. On his translation t 
Zurich there began an intensive study of the natura 
colouring matters, principally chlorophyll and_ th: 
carotenes. The nature of chlorophyll A and chloro 
phyll B was established, as was also the constitutio: 
of the chemically related blood-pigment hemin. In 
the case of the carotenes, he established the high], 
unsaturated nature of these pigments, the structures 
of which were shown to be based on the isoprene 
unit. This period at Zurich was an extremely fruitful 
one in Willstatter’s career, and the work on chloro 
phyll has been collected in a book written in con 
junction with Stoll and published in 1913 ; this became 
known as “Das Chlorophyll-Buch”. Gradually, 
Willstatter began to be interested in the biological! 
significance of chlorophyll, and the results of this 
work, carried out largely in conjunction with Stoll 
during the Berlin period, appeared in 1918, over the 
names of the joint authors, as ‘‘Untersuchungen iiber 
die Assimilation der Kohlensaiire’’. 

On going to Berlin in 1912, Willstatter entered on 
the second phase of his work on natural colouring 
matters. It was during his relatively short period 
there that he carried out his researches on the 
anthocyanins, the blue, violet and red pigments of 
fruits and flowers, in which he isolated the pigments 
in the pure condition as their salts, showed their 
glycosidic nature and their relationship to the yellow 
plant pigments, the flavonols. He established their 
constitutions and crowned the work by a synthesis 
of pelargonidin, the colour-base of the scarlet pelar- 
gonium. So complete was his survey of this field 
that, beyond hirsutin, found by Karrer in certain 
primulas, no significant addition has been made to the 
pigments isolated by Willstatter. In those days in 
Berlin it was pleasant to look out of the laboratory 
windows and to see the plots of poppies, dahlias, 
etc., which formed the raw material for his work, 
even though there was a sense of wasted effort when 
it was found that sufficient of the pigment of the 
dahlia could be isolated from a single bloom ! It was 
during this period that he carried out his work on 
cellulose, while continuing research on chlorophy!! 


and the alkaloids. Notwithstanding the success of 


his work, he did not regard his Berlin days as par- 


ticularly happy, and no doubt the recent death of 


his wife helped to cast a shadow over this time. 
With his return to Munich began the last phase 
of Willstatter’s work. His earlier researches on 
chlorophyll marked his first encounter with enzymes, 
when he found that the phytol group of chlorophy!! 
was removed in alcohol solution by chlorophyllase 
present in the plant. At Munich he began, with a 
brilliant band of collaborators, an intensive research 


on the isolation, reactions and constitution of 


enzymes. The results he collected and published in 
1928 in two large volumes with the title ‘“‘Unter 
suchungen iiber Enzyme”. These volumes he dedi- 
cated to his life-long friend the late Prof. Fritz Haber. 

When it is recollected that after the War of 1914-18 
there was inevitably a period of delay before students 
were trained to the stage when they could become 
effective research workers, and when it is remem- 
bered that, in 1925, intensive research came to an 
end with his resignation from the University of 
Munich, the value and volume of work from Will- 
stétter’s laboratory during his short post-war period 
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is astounding. This is not the place to recapitulate 
his contributions to enzyme chemistry ; reference, 
however, may be made to the fact that he developed 
the technique, novel to this field, of selective adsorp- 
tion in the preparation and separation of enzymes 
and expounded his theory of the active group 
associated with a colloidal carrier to explain their 
constitution. This work formed the subject of his 
Faraday Lecture given in London in 1927 and of 
the Willard Gibbs Medal address given at Chicago 
in 1933. After 1925 he continued to direct research, 
on a restricted scale, at the Willstatter Laboratory 
in the University of Munich, his principal collaborator 
heing Dr. M. Rhodewald. What was probably his 
last publication appeared in 1940 in Enzymologia. 

Willstatter liked it to be known to his friends abroad 
that, in the War of 1914~18, his sole contribution 
was of a humanitarian nature—he was the inventor 
f the three-layer protective filling of the German 
ras mask. 

Though Willstatter is dead, he leaves behind him 
. band of former pupils who carry on his tradition 
in the academic and industrial spheres. There occur 
to one the names of Stoll, Kuhn, Waldschmidt-Leitz, 
\sahina, E. K. Bolton, Zechmeister, Forsén, Four- 
neau, Everest, Clarke, Page and a host of others all 
gathered together in that volume presented to him 
iy grateful collaborators on his fiftieth birthday in 
Munich in 1922. The noble spirit that sacrificed 
itself for a principle, that declined invitations to 
work in other lands lest, in the acceptance, younger 
men might be deprived of their opportunities, is an 
abiding memory with all who had the good fortune 
to be reckoned among his friends. 

Tuomas J. NOLAN. 


Mr. F. W. Clifford 


FELLOws of the Chemical Society, and indeed all 
chemists who have occasion to use that Society’s 
Library, must have learned with profound regret of 
the sudden death of the librarian, Mr. F. W. Clifford, 
at his home in Ealing on September 21. His illness 
in the early part of this year was a source of anxiety to 
his friends but he recovered and resumed his duties, 
and even a few days before his death seemed to be 
his normally cheerful and courageous self. 

Clifford began his career in public libraries, first 
it Willesden Green and later at Hampstead, where he 
retained a connexion by evening work until 1903. 
He never lost his interest in this side of library work 
and was chairman of the Ealing Public Library 
Committee during 1923-27. In 1897 he accepted an 
invitation to become assistant librarian at University 
College, London, and, in the six years he spent there, 
gained valuable experience in the working of a large 
special library and himself contributed not a little to 
reforms in procedure. It was no doubt his experience 
and his efficiency in that position which led to his 
selection for the post which he was to hold with such 
success for the rest of his life. 

When Clifford became librarian in 1903, the 
Chemical Society’s Library contained about 15,000 
volumes. The number is now about 45,000 and in 
peace-time is added to at the rate of nearly a thou- 
sand volumes a year. It was one of Clifford’s greatest 
achievements that he contrived most ingenious 
methods of storing this huge accumulation of literature 
in the restricted space available in the Society’s 
rooms at Burlington House. 

Co-oerpation between British chemical societies 
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began in 1919 and has now resulted, so far as the 
operations of the library are concerned, in the pro- 
vision of a much wider range of technical chemical 
literature, a great extension of the clientele, and 
management by a Joint Library Committee on which 
all the associated and contributory societies are 
represented. Clifford rejoiced in these develop- 
ments, and he and his staff worked loyally to promote 
them. As a result Great Britain now possesses what 
is probably the best chemical library in the world ; 
it needs and has needed for years adequate housing. 

Clifford was a member of many committees con- 
cerned with library matters. He provided written 
evidence for the report on Public Libraries in England 
and Wales presented to the Board of Education in 
1927 and several of his suggestions were adopted in 
the report. He occasionally reviewed books on 
bibliographical subjects, and wrote a number of 
articles, of which one may be specially mentioned, 
“The Library of the Chemical Society : a Record of a 
Recent Attempt at Co-operation”, published in the 
Library Association Record in 1919. He was a 
member of the Library Association and served on the 
council of the Association of Special Libraries and 
Information Bureaux during 1925-30. 

Clifford never pretended to know the contents of 
chemical literature, but in knowledge of chemical 
publications of all kinds he probably had no equal. 
The story is told that on one occasion a candidate 
for a Ph.D. degree, persistently questioned by his 
examiner as to what literature he would consult in 
starting research on a new subject, quoted the usual 
German handbooks, dictionaries, etc., only to be met 
with the further inquiry, ‘‘And after that ?”’, to which 
he provided the final answer, “‘I would then go to the 
Chemical Society’s Library and consult Mr. Clifford.” 
Clifford was always ready to give help of this kind 
and grudged neither time nor patience in his desire 
to be of service to inquirers. This kindness was based 
on a broad love of humanity as exemplified in his 
enthusiastic work for the St. John Ambulance 
Brigade, for which he did great service. For this he 
was made a ‘serving brother’ of the Order of St. 
John of Jerusalem in 1926, an officer of the Order in 
1936 and in March of this year was given the rank of 
commander, a fitting tribute to a life spent unob- 
trusively in the service of his fellows. 


T. A. Henry. 


Mr. B. M. Neville 


Mr. BERNARD M. NEVILLE, who died in April of 
this year at the age of fifty-five, was a schoolmaster 
whose outstanding abilities would have made a 
mark in any circumstances ; but they were the more 
remarkable in view of the distressing disability which 
from childhood had stunted his growth but which 
had signally failed to check his enjoyment of life ; 
he would have been the first to acknowledge how 
much it was due to the devotion of his mother that 
he refused to admit his physical limitations. 

He was educated at William Ellis School, where 
he was physics master for more than thirty years, 
until his untimely death, and at Birkbeck College, 
of which he was a governor for twenty-four years. 
He was a Neil Arnott scholar of the University of 
London, and took his honours degree in physics in 
1909. Later he became an associate of the Institute 
of Physics and a fellow of the Physical Society, and 
he was a prominent member of the Science Masters’ 
Association, being a member of the Committee and 
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for some years treasurer. He was a skilful experi- 
menter, and his class demonstrations and _ lessons 
gave to many boys an enduring interest in science, 
and an appreciation of accuracy and general scientific 
technique which stood them in good stead whether 
they proceeded to more advanced scientific studies 
or turned to other pursuits. 

His loss is mourned by many, to whom he was a 
patient teacher who spared no effort to help the 
willing, to whom he was a never-failing inspiration 
in the courage with which he faced an adversity that 
(in the words of another) ‘“‘would have crushed the 
spirit and soured the nature of all but a very few”, 
and above all, to whom he was a faithful and affec- 


tionate friend. D. G. A. Dyson. 
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WE regret to announce the following deaths : 

Prof. G. G. Henderson, F.R.S., emeritus professor 
of chemistry in the University of Glasgow, on 
September 28, aged eighty. 

Prof. R. C. Robertson, professor of pathology an 
bacteriology in the University of Hong-Kong, on 
August 4, aged fifty-two. 

Mr. E. T. Sandars, O.B.E., author of popula: 
handbooks of natural history, on September 19, aged 
sixty-five. 

Mr. A. R. Warnes, author of works on coal tar 
distillation and known for his special study of the 
restoration of stonework and ancient buildings, on 
August 25, aged sixty-four. 


NEWS and VIEWS 


Cultural and Scientific Mission in China 


In amplification of the note on this subject which 
appeared in NaTuRE of September 26, p. 369, Prof. 
E. R. Dodds, F.B.A., of the regius chair of Greek in the 
University of Oxford, will also be proceeding to China 
shortly on a mission of cultural co-operation, like 
Dr. J. Needham, F.R.S., on behalf of the British 
Council. In Chungking he will be attached to the 
Sino-British Cultural Association, and he will present 
letters of greeting to Academia Sinica (the National 
Academy of China) from the University of Oxford 
and the British Academy. Prof. Dodds will visit as 
many as possible of the Chinese universities and cult- 
ural institutions, and his stay will certainly do a very 
great deal to strengthen Sino-British cultural rela- 
tions. It may be added that Dr. E. R. Hughes, 
reader in Chinese in the University of Oxford, has 
already been for nearly a year in China, at Kunming 
and other university towns, doing similar valuable 
work. The visit of Prof. Dodds and Dr. Needham was 
recently noted by the well-known Chinese newspaper, 
Ta Kung Pao, which published a leading article wel- 
coming them in the warmest terms, and expressing 
the hope that the interchange of scientific workers 
and scholars between China and Britain may take 
place in the future on a much wider scale than 
hitherto. 


Research and Research Workers in War-time 
THE September number of the Wireless Engineer 
contains an editorial on ‘‘Research and Research 
Workers” with special reference to the demands of 
the present war effort. Under normal peace-time 
conditions, fundamental and applied research are 
carried on in one or more of three places : the colleges 
and universities; the various Government labora- 
tories and those of research associations ; and the 
research and development laboratories of industrial 
manufacturing companies. The demands of war 
render it necessary for the workers in these three 
groups of laboratories to intermingle to a consider- 
able extent and to co-operate as a team in order that 
useful ideas may be built upon sound foundations 
and developed as rapidly as possible into practical 
technique and equipment which can be directly 
utilized by the Services. There is much controversy 
over the status of the research worker in the various 
institutions and laboratories, and the inadequacy of 
the supply of suitably trained workers with the right 


ability has given some of them an exaggerated view 
of their indispensability. On the other side, some 
industrialists not infrequently express their dis- 
appointment regarding the results of research as 
affecting their particular line of business. This is 
sometimes due to the lack of appreciation by the 
employer of the needs of the research. worker, who 
cannot always produce results to order; there is on 
occasion a fault to be sought out and eliminated on 
the other side. 

While the immediate needs of war tend to restrict 
long-term fundamental researches, it must be re- 
membered that it is this type of research which in 
the long run yields the new developments in the com- 
mercial fields. But the greater intensity of, and the 
larger number of workers engaged in, applied research 
during a war period will undoubtedly pave the way 
for revolutionary developments afterwards. Thus the 
temporary sacrifice that the scientific investigator has 
to make at the present time, in abandoning the alluring 
search for truth for its own sake, is at least partly 
compensated by the knowledge that the diversion 
will in all probability yield things of great value when 
peace returns, 


Universities of India 
A VALUABLE survey of the work of the universities 


of India was given by Dewan Bahadur 8S. E. 
Runganadhan in a lecture before the India and 
Burma Section of the Royal Society of Arts on 
April 10 (J. Roy. Soc. Arts, Sept. 18). The paper 
gives a concise survey of the facilities for scientific 
research which have been developed in the last 
twenty-five years ; a list of theses which have been 
accepted by Indian universities for the award of 
research degrees in recent years, which is appended, 
gives some idea of the standard of research work 
carried out in these universities. The subjects 
selected for special study under chemistry have a 
bearing on important economic plants, like jute, and 
Indian medical plants, and research on zoology 
includes valuable studies on parasites. The papers 
on botany indicate that there is considerable scope 
for the extension of research to more practical aspects 
of the plant life of India. 

The importance of further co-ordination of 
university work in India is stressed, and the sug 
gestion is made that some body corresponding 
with the University Grants Committee of Great 
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ritain, with a full-time chairman and secretary, 
should be constituted by the Central Government 
in India to advise on the distribution of funds 
available. Such a body would be in a position 
io give authoritative advice and guidance to the 
universities, without interfering with their economy, 
not only in regard to general expansion, but also as 
) the special lines of research they can most usefully 
ndertake. There is a similar need for collaboration 
etween the universities and various research institu- 
ons in the country, and particulars of some of the 
istitutes which function as common federal institu- 
tions for advanced technical training and research 
ire included in the paper. Some reference to the 
orporate life in the universities and the importance 
continued contact between British and Indian 
niversities both in regard to teaching, research and 
tudents is also included. 


lercentenary of the Calculating Machine 


THE first calculating machine was invented in 
1642 by Blaise Pascal. Had it not been for the War, 
the tereentenary of this event, which has had such a 
profound influence on applied mathematics and 
physics, would have been appropriately celebrated 

. Paris. In order that the date may not pass un- 
noticed, a small committee representing the Fighting 
french and British men of science, inventors and 
users has arranged a memorial luncheon to be 
held on October 19, at the Connaught Rooms, 
(Great Queen Street, London, W.C.2, at 12.30 for 
12.45 p.m. Prof. S. Chapman, president of the Royal 
Astronomical Society, will propose the toast 
of ‘“Pascal—the inventor of the first calculating 
machine’, The reply will be by Prof. R. Cassin, 
(ommissaire National & la Justice et 1I’Instruction 
Publique. Other: members of the Fighting French 
and French men of science in Great Lritain will be 
present. Invitations are being sent to those who 
have been conspicuously associated with the develop- 
ment of calculating mechanisms, and to distinguished 
users of calculating machines, both scientific and 
industrial ; tickets can be obtained from Miss M. E. 
Purves, 23 Bedford Square, London, W.C.1. 

The luncheon will be followed by a small exhibition 
from 3 until 6 p.m. of calculating machines, with 
particular emphasis on models to show the actual 
mechanical working. A replica of the first machine 
made by Pascal will be exhibited and also a replica 
of the first calculating machine made in England by 
Samuel Morland in 1666. Demonstrators, in no way 
connected with the selling of machines, will explain 
the machines and models to visitors. Two 15-minute 
lectures have also been arranged, one at 3.30 by 
Dr. L. J. Comrie on “Mathematical Gymnastics with 
Caleulating Machines’’, and the other at 4.30 by Mr. 
R. S. Nilsson on “A Description of Calculating 
Machine Mechanisms”’. 


The British Astronomical Association 


On the invitation of the president and council of 
the Royal Astronomical Society, the British Astro- 
nomical Association is to be accommodated in future 
in the rooms of the former at Burlington House, 
London. Negotiations have been proceeding for 


some months and the final arrangements were com- 
pleted in time for the British Astronomical Associa- 
tion to hold its first meeting in the new premises on 
September 30. A large part of the proceedings was 
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devoted to a survey of the history of the Association 
since it was founded in 1890, special mention being 
made of its founder, Mr. Edward Walter Maunder. 
A number of members spoke about the progress of 
the Association during the fifty-two years of its 
existence and about the influence of many of its 
past members in shaping its policy and assisting with 
its remarkable development. It is worth noticing 
that the present international crisis has not affected 
its membership adversely—-an indication of the 
interest which the amateur possesses in various 
astronomical branches. The new premises provide 
more adequate accommodation for the library and 
in other ways supply great facilities for the members, 
to whom the change has given considerable satis- 
faction. 


Conference of Scientific Workers at Manchester 


On September 27, the North-West Area Committee 
of the Association of Scientific Workers arranged an 
all-day conference in Manchester on ‘Science and 
Total War’’. Opening the morning session, Prof. H. 
Levy asked the conference to consider the scientific 
effort of the country against the background of the 
slavery to which, literally, Hitler is subjecting the 
scientific workers and peoples of Europe. Total war 
demands total production at home, total production 
in the scientific sense. One of the biggest factors in 
ensuring total production, he said, are the production 
committees at which management and workers may 
overcome their traditional antagonism. Research 
must be centrally and co-operatively organized. The 
armed forces should select their officers scientifically 
and should ensure that there are sufficient technicians 
in the field to deal with problems as they arise. 

Mrs. Barbara Ruheman described the contribution 
of science to the war-effort of the U.S.S.R., stressing 
the central position held by the Soviet Academy of 
Sciences in all Russian planning schemes. There is 
an intimate collaboration between the designer of a 
new fighter, for example, and the pilots who actually 
fly it. At the afternoon session difficulties arising in 
the working of production committees were discussed 
by speakers representing shop-stewards, engineers 
and chemists. These contacts were valuable in 
breaking down misunderstandings between workers 
and technicians. Resolutions were passed supporting 
the establishment of a whole-time central scientific 
and technical planning board, urging the strengthen- 
ing of the Ministry of Supply’s Synthetic Rubber 
Committee by the inclusion of technical experts, and 
the pooling of information, especially between firms 
engaged on medicinal research and production. 


Biology and Control of the Bed-bug 


Tue Medical Research Council has recently issued 
in its Special Report series, No. 245, a ‘‘Report of the 
Committee on Bed-bug Infestation 1935-1940” (H.M. 
Stationery Office, 1942. Is. net). It is in the form of 
a 64-page brochure which comprises six sections on 
the subject, concerned with the varied aspects of the 
problem, each being contributed by different special- 
ists. In the section on new data bearing upon the 
ecology of the bed-bug, it is gathered that, provided 
a source of blood is available, temperature is the 
most important environmental factor. In unheated 
rooms the winter mortality of the bug population 
may be as high as 80 per cent, whereas in warmed 
rooms the population tends to increase enormously 
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from year to year. The threshold of activity of the 
insect may be so low as 7-10° C., while a temperature 
of 13-14° C. is most favourable to a long life of the 
insect in the absence of food : both above and below 
this temperature life is definitely shorter at com- 
parable humidities. For long life a high humidity is 
essential. At 45°C. (113° F.) the eggs succumb in 
one hour, and the adults in the same time at a tem- 
perature one degree lower. 

As regards insecticidal methods of eradication, 
sulphur dioxide has proved to be a poor ovicide and 
not very toxic to the immature bed-bugs. An account 
is given of the circumstances leading to the abandon- 
ment of orthodichlorbenzene as a fumigant against 
the insect. Heavy naphtha is shown to be a useful 
contact insecticide, while its vapour action is par- 
ticularly effective. The practical uses of hydrogen 
cyanide and heavy naphtha as fumigants have been 
investigated and conditions governing their applica- 
tion specified. Details are also given of the experi- 
mental methods used to test the effects of the 
insecticides employed on man. Of those investigated, 
orthodichlorbenzene is shown to be dangerous and 
heavy naphtha relatively safe. The concluding section 
is concerned with building design in relation to bed- 
bug infestation. It is stressed that new buildings 
should be so constructed as to provide the minimum 
harbourage for the insect and allow of its cheap 
and easy eradication in the event of infestation 
oceurring. 


Determining Colour in Telephone Cable 


A METHOD is described by C. T. Wyman (Bell Lab. 
Ree., 20, No. 11, July 1942) of correctly determining 
the colour of conductor insulation papers, which, 
moreover, permits the use of a range of colours other- 
wise unobtainable. 
colour notation developed in recent years by A. H. 
Munsell, in which each colour is specified by stating 
certain values for three parameters called ‘hue’, 
‘value’ and ‘chroma’. 

‘Hue’ corresponds most nearly to what is normally 
called colour, five basic hues being used—red, yellow, 
green, blue and purple. Five intermediate colours 
vellow-red, green-yellow, blue-green, purple-blue and 
red-purple—are also designated, and each of these 
ten hues is divided decimally to give ten sub-hues. 
Any hue is specified by a letter and a number from 
thus 2R represents a red approaching 
‘Value’ represents that charac- 
‘lightness’ or 


one to ten; 
the red-purple. 
teristic most nearly described as 
‘darkness’, and is specified by a number from one to 
ten following the letter or letters designating ‘hue’. 
‘Chroma’ represents the degree of colour of any one 
hue, and is also represented by a number imme- 
diately following the ‘value’ number, but separated 
from it by an oblique line. A zero chroma would be 
a complete absence of colour, and would thus be a 
light or dark grey, depending on the value. A simple 
system of matching is thus available. It is not 
necessary to make samples of all the colours, however, 
hecause any colour may be obtained by mixing 
certain other colours. 

In the method described several differently coloured 
disks are interleaved and the assembly is caused to 
rotate. The individual colours disappear and are 
replaced by a single colour corresponding to the par- 
ticular combination. The Munsell Color Co. makes 
up a series of disks using light-fast dyes. These disks 
have a central hole to fit on the spindle of a motor, 


The system uses a scheme of 
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and a radial slit from rim to centre. A group 0! 
colour disks is selected which, when properly pri 
portioned, will give the required colour, the disks 
being interleaved through the medium of the radia| 
slots. The method has recently been adopted t» 
secure colour standards for cable insulation, using « 
card carrying a peripheral scale mounted on the 
spindle behind the disks to provide a ready means 
of determining the percentage of each colour that is 
exposed, 


Thickness of Aluminium Oxide Coatings 


ALUMINIUM surfaces in telephone apparatus are 
sometimes protected by an _ electrochemically de- 
posited oxide coating. It is important to contro! 
the thickness of these deposits and several methods 
have been tried. A majority of them, such as scrate!)- 
ing the surface, stripping the deposit to weigh it, ard 
measuring the thickness of a cross-sectional cut under 
the microscope involve destruction of the sample. A 
quick and reliable method, which is not subject to 
this limitation, is described in the Bell Laboratory 
Record of July 1942. It measures the voltage required 
to break down the oxide coating and punctures tlhe 
specimen with so small a hole that it is not appreciably 
marred. A chromium-plated sphere about 4} in. 
diameter is pressed against a thin plate of oxide- 
coated aluminium until the force, as indicated by a 
calibrated spring, is 1-2 kgm. Increasing voltages up 
to 1,500 are then applied, and that at which break. 
down occurs is noted, the current being limited hy 
resistors. This method has been used in the Bell 
Laboratories to study the relation between film 
thickness and the time to make the deposits electro- 
chemically. The thickness obtained by an average of 
several readings is generally within ten per cent of 
the value found by direct measurement with a 
microscope. 


Alcoholism and Crime 


In a recent paper (Quart. J. Studies on Alcohol, 2 
686; 1942) Dr. Ralph S. Banay, chief psychiatrist 
to Sing Sing Prison, New York, records his experience 
of this subject based on detailed examinations, lal)- 
oratory studies, social investigations and years of 
follow-up in confinement or supervision on parole. 
Statistical data showed that the principal difference 
betwéen the alcoholic criminal and the non-alcoholic 
criminal was the high incidence of assault among thie 
former, while in the latter crimes against property 
took precedence. This seemed to suggest that the 
primarily intemperate individual was drawn into 
crime not only for the need of money but also by the 
increased irritability, irascibility and pugnacity of 
the protracted alcoholic state. In conclusion, Dr. 
Banay deplores the fact that though a large number 
of all types of alcoholic offenders are passing through 
many corrective institutions throughout the United 
States, little is done for the study, understanding, 
prevention and treatment of them. 


Dr. Wilhelm Camerer 


Dr. JOHANNES FRIEDRICH WILHELM CAMERER, «in 
eminent physiologist and pediatrician, was born at 
Stuttgart, the son of a well-known medical man, on 
October 17, 1842. After studying medicine at 
Tiibingen and Vienna, he qualified in 1866 and for 
some years was engaged in private practice and public 
health work. Ill-health, however, compelled him to 
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handon these activities, and he devoted himself to 
ientific research at Urach in Wiirtemberg. His 
principal work was connected with metabolism in the 
hild, on which he published a classic entitled **Der 
stoffwechsel des Kindes von der Geburt bis zur 
eendigung des Wachstums” in 1894, for which he 
aus awarded the Niepel Prize. He also studied the 
wetabolism in obesity, gout, diabetes mellitus and 
ironic renal and cardiac disease. In 1908 he con- 
ibuted two important articles to Pfaundler and 
hlossmann’s ‘‘Diseases of Children”? on ‘‘Metabolism 
id Nutrition in the First Year of Life’? and 
(hildren’s Growth in Weight and Height”’. For some 
ears he collaborated with Fechner, the experimental 
ychologist, in experiments on taste and touch. 
lis interest in public health is shown by his papers 
n infant mortality and diphtheria. In recognition 
f his labours he was elected to an honorary doctorate 


( the Faculty of Natural Science of the University of 


iibingen. He died on March 25, 1910. 


ASLIB Conference, 1942 


Tue Association of Special Libraries and Informa- 
on Bureaux has arranged a conference to be held 
wing November 7-8 in the rooms of the Royal 
Society. The preliminary programme includes an 
ldress by Sir Richard Gregory on “International 


ystems and Standards’, a symposium on the use of 


iicrofilm, and papers on library training and on 
war-time books and periodicals. Most of the papers 
will be available in advance. It is also announced 
(hat discussion groups are to be formed in provincial 
centres, where those unable to attend the London 
conference can meet to discuss the papers 
presented, 


The Nutrition Society 


A WHOLE-DAY conference of the Nutrition Society 
will be held at the London School of Hygiene, Keppel 
Street, London, W.C.1, on October 17, to discuss 

l'race Elements in Relation to Health”. Papers 
will be read by Dr. H. H. Green (‘‘Significance of 
l'race Elements in Relation to Diseases of Plants and 
\nimals”), Dr. R. L. Mitchell (“Distribution of 
Trace Elements in Soils and Grasses ’’), Prof. D. 
Keilin and Dr. T. Mann (“Copper, Zine and other 
‘Trace Elements in relation to Physiological Function 
and Enzyme Systems’’), Prof. T. Dalling (““Enzootic 
\taxia or ‘Swayback’ of Lambs in England in 
relation to Copper Feeding of Ewes during Preg- 
naney”’—film with running commentary), Sir Charles 
Martin (“Cobalt and other Trace Elements in relation 
to Disease in Australasia’), Dr. W. Lyle Stewart 

Sheep ‘Pining’ in Britain’’), Dr. M. M. Murray 
(‘Fluorine in Human Nutrition; a, Biochemical 
\spects”’), Dr. D. C. Wilson (‘Fluorine in Human 
Nutrition ; 6, Clinical Appreciation of Fluorine Dis- 
tribution”), Mr. F. H. Kemp (‘Fluorine in Human 
Nutrition ; ce, Radiological Investigations’’), Mr. F. 
ljlakemore (“Industrial Fluorosis of Animals in 
ingland’’), Mr. W.S. Ferguson (‘* ‘Teart’ of Somerset ; 
' Molybdenosis of Farm Animals’), Dr. R. A. 
MeCance and Miss E. M. Widdowson (‘‘Absorption 
ind Exeretion of Trace Elements’’). The chair will 
he taken at the morning session by Dr. J. Russell 
Greig, and at the afternoon session by Prof. C. R. 
Harrington. Further details of the Nutrition Society 


an be obtained from the hon. secretary, Dr. Leslie 
Harris, Nutritional Laboratory, Cambridge. 
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Announcements 


Sik Henry Dave, president of the Royal Society, 
has accepted the directorship of the Laboratories of 
the Royal Institution, with the Fullerian professor- 
ship, in succession to the late Sir William Bragg. 
Sir Henry has expressed the wish that his appoint 
ment should be limited to a period of three years, so 
that the managers of the Royal Institution may then 
be free to consider their future policy. 


Dr. DupLEY Stamp has been appointed adviser 
on rural land utilization to the Minister of Agriculture. 
Dr. Stamp is director of the Land Utilization Survey 
of Great Britain and was vice-chairman of the Scott 
Committee on the utilization of land in rural areas. 


Dr. Joun F. J. Dipry, of the staff of Cardiff 
Technical College, has been appointed head of the 
Chemistry Department of Wigan and District Mining 
and Technical College, in succession to Dr. T. Heap, 
who has been appointed principal of Batley Technical 
College. 


At the annual general meeting of the Physical 
Society held on October 2 the following o ticers were 
elected for the year 1942-43: President, Sir Charles 
Darwin ; New Vice-Presidents, Prof. C. D. Ellis and 
Dr. H. T. Flint; Honorary Treasurer, Dr. C. C. 
Paterson ; Honorary Secretaries, Mr. J. H. Awbery 
(Papers) and Dr. W. Jevons (Business); Honorary 
Foreign Secretary, Sir Owen Richardson ; Honorary 
Librarian, Prof. L. C. Martin: New Members of 
Council, Mr. E. R. Davies, Dr. W. B. Mann, Mr. 
A. J. Philpot, Prof. H. C. Webster, Dr. W. D. Wright. 


Lorp Hirst or Wirron, honorary member of the 
Institution of Electrical Engineers, has given £20,000 
for the use of the Benevolent Fund of the Institution. 
It will be known as the Lord Hirst Fund to give 
assistance to applicants for help (or to their de- 
pendants) who have rendered important services to 
electrical science, or electrical industry or electrical 
engineering. 


THE Institute of Physics has arranged a discussion 
on the “Education and Training of Physicists”, to 
be held at the Royal Institution on October 12. The 
discussion, which is to be in two sessions beginning 
at 10.30 a.m. and 2 p.m., will be based on the memo- 
randum on the subject prepared by the Planning 
Committee of the Institute. 


ALREADY the Association of Scientific Workers has 
organized two conferences in London and two area 
conferences on the theme of “Science for Victory”’. 
A third area conference is to be held for South Wales 
at the Royal Hotel, Cardiff, on October 18. It will 
be in two sessions, beginning at 10 a.m. and 2.15 p.m. 
Five speakers lead each session, at the end of which 
there will be an hour for discussion. Abstracts may 
be obtained from the Association prior to the 
meeting. 


THE name of Dr. Wadie Tadros should have been 
included as a joint author with Dr. J. M. Robson and 
Prof. A. Schénberg of the letter entitled “A New 
Synthetic Géstrogen with Prolonged Action when 
Given Orally”, published in Nature of July 5, p. 22. 
The omission arose through difficulties of rapid com- 
munication with Egypt. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications. 


Polyploid Inheritance in Lythrum salicaria 


NeARLY thirty years ago attention was directed 
by N. Barlow! to the genetic problem presented by 
the inheritance of style length in the trimorphic 
heterostylic plant Lythrum salicaria, Barlow was 
able to show that the long-styled plants were true- 
hreeding recessives, and that Short differed from 
Long and Mid plants in a single epistatic dominant 
factor. The hypostatic factor responsible for Mid 
style-length was shown to present anomalies, first in 
that homozygous Mids, giving, when crossed with 
Long, all-Mid progenies, were not found, and secondly, 
in the occurrence of progenies with four or more 
times as many Mids as Longs. 

The theory of a simple hypostatie factor for Mid 
has been since revived by von Ubisch*®, without, 
however, offering any explanation of the anomalies 
to which attention had been direeted by Barlow. In 
1927, East®, on the basis of extensive experiments 
confirming Barlow’s facts, proposed that the Mid 
style was produced by either of two duplicate factors, 
which were both lethal when homozygous, one 
rather closely linked; so that the abnormal ratios 
might be produced by double heterozygotes carrying 
the two dominant genes in repulsion. 

Two years ago’, we published the results from 
reciprocal progenies obtained by interbreeding a 
Short plant carrying Mid, with a Mid daughter, 
obtained by crossing with Long. These two parents 
thus certainly carried the same Mid gene. Apart 
from Shorts, these critical progenies gave a good 
ratio of 3 Mids | Long, and significantly con- 
tradicted the ratio 2 1 which would be expected 
from a lethal gene. We inferred that our Mid gene 


was certainly not lethal, and that some plants of 


these progenies, namely, one third of the Mids and 
one quarter of the Shorts, must have received the 
sume gene from both parents. We suggested that the 
Mid : Long segregations observed by Barlow and 
East might be explained by the inheritance being 
polysomic®, a possibility which is in full accord with 
the fact that 1. salicaria has a chromosome number 
of 30, the basic number of the genus being 5. 

Twelve of the Mid plants and sixteen of the Shorts 
were therefore crossed with Long, by open pollination, 
in 1941, and progenies from their seed have been 
grown this year. Plants which had received the Mid 
gene from neither parent would be expected to throw 
no Mid offspring; the expectation is that 4 of the 
Short plants should be of this type. Plants receiving 
the Mid gene from one parent only should give equal 
numbers of Mid and Long; 8 of the Shorts and 8 
of the Mids were expected to fall into this class, 
Finally, plants receiving the Mid gene from both 
parents should throw no Longs if inheritance were 
simply disomic ; they would be the homozygotes 
missing from Barlow’s experiments. With simple 
tetrasomic inheritance, however, they should give | 
Long to 5 Mids, and with simple hexasomic inheri- 
tance (a possibility proposed to us by Darlington on 
cytological grounds) the ratio is | to 4. The distine- 
tion between the two kinds of polysomic inheritance 
is thus difficult to draw, but that inheritance is poly- 
somic our experiments leave no doubt. 

Table I gives the classification of the 16 progenies 
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TABLE 1. PROGENIES FROM 16 SHORT-STYLED PLANTS 


L. M. 8. Total 
Nulliplex, 1 family 70 1 77 148 
Simplex, 11 families 396 458 795 1649 
Duplex, 4 families 48 226 266 540 


from Short-styled plants. There are 1,138 Short 
observed to 1,199 not Short, a small deficiency «| 
Shorts, which is reassuring since any illegitimat 
pollination in this group would tend to give mor 
than 50 per cent Short. The single Mid in the firs 
line is thus probably due to stray pollen. A peculiarit, 
noticeable this year, though certainly absent in 1945 
and 1941, is that the Mid plants have flowered on the 
average before the Longs. Consequently, the exce 
of Mids among the families from simplex parents 
may be due to a number of Longs having failed t. 
flower in their first year. 
TABLE 2, PROGENIES FROM 12 MID-STYLED PLANTS 
Failed to 


L. M. 8. Total flowe: 
Simplex, 5 families 104 236 1 431 47 
Duplex, 3 families 15 74 89 24 
Triplex ? 1 family - 41 - 41 Ss 


Table 2 gives the classification of the twelve 
progenies from Mids. The single Short plant is 
certainly to be ascribed to stray pollen, which, as in 
previous years, has been of trifling frequency. The 
ratio Mid : Long is but little higher than for the Short 
progenies, which had grown well, whereas the Mid 
progenies suffered much seedling mortality. There 
is thus no reason to suspect illegitimate pollination 
as its cause, 

The ratio Mid: Long in the duplex families is 
4-7083 in the families from Shorts, 4-93 in those from 
Mids. If adjusted for the disturbed ratio shown in 
the simplex families, these become 4-071 and 4-055. 
Taking both lots together, the adjusted value is 
4-048. For what they are worth, therefore, thes 
families favour the hexaploid ratio of 4:1 rather 
than the 5: 1 appropriate to tetraploids. 

The exceptional family may be plausibly inte: 
preted as due to a triplex parent. Such a plant can 
arise from the fusion of a gamete carrying one Mid 
gene with another carrying two. Exceptional gametes 
of the latter kind are known to be produced occasion 
ally as a result of the process termed double reduction, 
the exact frequency depending on the rate of crossing 
over between the gene and the centromere, and the 
formation of multivalents, at meiosis. If inheritance 
is hexasomic, a triplex Mid is expected to give, on 
crossing to Long, at least one Long offspring in 
twenty; but with tetrasomie inheritance, Long 
progeny will be produced only rarely, by the same 
exceptional double reduction which originally gave 
rise to the triplex Mid. The present data are insu li 
cient to decide between these segregations, being, in 
fact, in accord with both. 

During the next three or four years we hope not 
only to investigate this exceptional plant, but also 
to continue our programme by building up plants 
known to be triplex, and testing their genetic be- 
haviour. A fuller account of the researches to this 
year will be published in the Annals of Eugenics. 

Galton Laboratory, R. A. Fisner. 

at Rothamsted. 
K. MATHER. 

John Innes Horticultural Institution, S.W.19. 


* Barlow, N., J. Genet., 3, 53 (1913). 

* Ubisch, G. von, Biol. Z., 41, 88 (1921). 

* East, E. M., Genetics, 12, 393 (1927). 

* Fisher and Mather, NaTURE, 146, 521 (1940). 

* Fisher, R. A., Annals of Eugenics, 11, part 1, 31 (1941). 
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Genetic Classification of Brassica Crops 


Last May we were asked by Messrs. Carter whether 
here was any danger of intercrossing between kales 
id swedes. No precise information was available 
id classification by morphology offered little help 
wv, as Bailey' remarks, the “Brassica group is 
wleed perplexing, excepting Rubus the most bewilder- 
iv I have attempted”. Indeed, in Krassica, we find 

less confusing to use the English rather than the 
itin names. ‘To add to the confusion the kale con- 

ned, Hungry Gap, was itself reputed to be a cross 
tween widely different types. Therefore, we 
amined as many types of kale as we could obtain 
find whether the chromosome number would 
row any light on the situation. 

Our results show that the kales are of two types, 

follows : 


2n 38 
te Rape Kale Hungry Gap Kale Asparagus Kale 
zn 18 
Cottager’s Kale Perpetual Kale . 
Thousand-headed Kale Marrow-stemmed Kale 
Curly Kale Ragged Jack Kale 


uf Seotch Kale 
irting Kale 
ian Kale 


lhe swede has already been shown to be an 
otetraploid, 2n 38, the result presumably of a 
3s between a cabbage type 2” Ik, and the 
irmnip 2n 20239, We now see that three of the 
iles have the same chromosome number as the 
wede and they have no doubt originated by a 
process parallel to that of the swede, for example, 
\ polyploidy following a cross between the 18 and 
2) chromosome forms. 

















Pollen grain mitosis in Hungry Gap Kale showing 
haploid complement of 19 chromosomes 

It may be concluded that the kales with 38 chromo- 
somes will readily cross with each other and with 
swedes, while those with 18 chromosomes are only 
expected to cross readily among themselves and 
with cabbages, Brussels sprouts and other European 
forms of the 18 chromosome group. 

Hitherto, the chromosome number in rape kale 


has been reported as 2x 36 *. As shown in the 
above table it is 2n 38. The swede rape also has 


the same number. The Hungry Gap kale is reputed 
to be a cross between late rape kale and curly kale. 
Since curly kale belongs to the diploid group it 
cannot well have been one of the parents. Hungry 
(fap must rather be derived from crossing within the 
tetraploid group. P. T. Tuomas. 
M. B. Crane. 
John Innes Horticultural Institution, 
Merton, 8S.W.19. Sept. 15. 

* Bailey, L. H., Gentes Herbarum, 2, 212 (1940). 

* Nagai, K., and Sasaoka, T., Jap. J. Genet., 5, 151 (1930). 

’ Howard, H. W., J. Genet., 35, 383 (1938). 

* Catcheside, D. G., Ann, Bot., 48, 601 (1934). 
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Sulphanilamides and Experimental 
Tuberculosis 


A NUMBER of workers have claimed that sulphanil- 
amide', sulphapyridine*, prontosil soluble*, and 
sulphathiazole* in high concentrations may modify 
the course of experimental tuberculosis in guinea pigs. 
Promin, p,p’ - diaminodiphenylsulphone - N,N’ - didex- 
trose sulphonate, has also been found effective in 
animal experiments’. However, no positive clinical 
results have been secured with the first-mentioned 
sulphanilamides, while promin is at present being 
tested. 

It has been claimed that the lack of activity is 
perhaps partly due to the fact that the sulphanil- 
amides used do not adequately penetrate the Lipoid 
layer of the bacteria ; and consequently an attempt 
has been made to achieve better results by intro- 
ducing lipophilic radicals into the sulphanilamides, 
This theory appears reasonable, in view of the fact 
that Mycob. tuberculosis is an acid-fast bacillus rich 
in lipoids. On this basis, N'-dodecanoylsulphanil- 
amide has been prepared® and tested experimentally, 
without, however, consistent success’: ®, Sulphanil- 
amide derivatives of chalmoogric acid —of additional 
interest since this acid in itself has a certain activity 
against Mycob. leprae, which is related to the tubercle 
bacillus-—and of other lipophilic acids have also been 
prepared and tested in animal experiments against 
leprosy and tuberculosis, but without effect®. On 
the ground that sulphathiazole is considerably more 
active than sulphanilamide against most of the 
bacteria investigated, the introduction of a lipophilic 
substituent in the heterocyclic part of the first- 
mentioned compound has also been tried. A_ series 
of alkyl sulphathiazoles® (amyl, heptyl, nonyl, ete.) 
as well as several alkyl sulphathiodiazoles!® have been 
prepared in order to test them against the tubercle 
bacillus. 

Thus, the results secured so far can scarcely be 
called uniform. Even if theoretically it would appear 
that lipoid-solubility should increase the contact 
between a chemotherapeuticelly active compound 
and the tubercle bacillus, this has not been proved. 
Furthermore, ‘lipoid-solubility’ is a comprehensive 
term, and in this case rather specific conditions may 
be involved. We therefore decided to attempt in 
other ways to obtain affinity for Mycob. tuberculosis 
while retaining the fat solubility. 

The facts that Mycob. tuberculosis is able to form 
compounds of a vitamin K nature'! and that the 
closely related Muycob. paratuberculosis (Johne's 
bacillus) requires such substances as growth factors?!?, 
suggested an investigation of the chemotherapeutic 
effect of sulphanilamides which are substituted with 
naphthalene derivatives, of the same nature as the 
antihwmorrhagic compounds (vitamin K activity is 
found only in the serics of 1,4-naphthoquinones or 
among compounds supposed to be convertible into 
such quinones in the organism; further, the effect 
is due to the methyl group at the 2-position ; in the 
3-position there must be no or only a certain kind 
of substitution'’). We therefore synthesized a series 
of sulphanilamides which at the amido nitrogen, N?}, 
are substituted in this manner. The following 
examples may be mentioned : 2-sulphanilamido-1,4- 


naphthoquinone (1), melting point 227°; 2-methyl- 


1-sulphanilamidonaphthalene (2), melting point 248° ; 
and 2-methyl-1-hydroxy-4-sulphanilamidonaphtha- 
lene (3), which melts with decomposition at 209°. 
(Further details will be published in the near future.) 
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The compounds, which are difficult to dissolve in 
water but more or less soluble in different fat solvents, 
possess lipophilic qualities in the wide sense of the 
term. They have been tested in vitro—in some cases 
in vivo also, due to the difficulty of dissolving them 
against pneumococci of types I and III 
and against #. coli and have been compared with 
sulphanilamide and other compounds, All the com- 
pounds showed activity, particularly 1, which has 
a growth-inhibiting effect of the same magnitude as 
that of sulphapyridine. Experiments have been 
instituted to discover whether compounds of this 
type have any action on the tubercle bacillus. The 
synthesis of other similar compounds is also being 


in water 


attempted, 

Since certain vital dyes have an aflinity for Mycob,. 
tuberculosis, we have started making substitutions in 
different sulphanilamides with groups which can be 
regarded as characteristic of the compounds showing 
this affinity. The substitution must, however, be 
done in such a way that the sulphanilamide deriva- 
tives fulfil the fundamental conditions for a chemo- 
therapeutic effect. This should be feasible, since 
these conditions are now rather well understood. If 
it were possible at the same time—due to the sub- 
stitution—-to obtain an affinity, this might conceiv- 
ably lead to a better contact. We intend to investigate 
this question. 

BERTIL SJOGREN. 

Central Laboratories, 

Astra, “ddertialje. 
Sept. a 
cf. Rich and Follis, Bull. Johns Hopkins Hosp., 68, 77 (1938). 


Greey, Campbell and Culley, Proce. Soc. Exp. Biol. and Med., 3, 
22 (1958). Buttle and Parish, Brit. Med. J., 2, 776 (1938) 


* Feldman and Hinshaw, I’roc. Staff Meet., Mayo Clin., 14, 174 (1939). 
*Rirkhaug, Brit. Med. J., 2, 54 (1939). 

* Ballon, Guernon and Simon, Amer. Rev. Tuberculosis, 4, 217 (1942). 

* Hinshaw and Feldman, J. Amer. Med. Assoc., 117, 1066 (1941). 
Feldman, Hinshaw and Moses, Amer. Rev. Tuberculosis, 4, 303 
(1942) 

*Grossley, Northey and Hultquist, J. Amer. Chem. Soe., 61, 2950 
(1939). Cf. also Bergmann and Haskelberg, J. Amer. Chem. Soc., 
63, 2245 (1041) 

*Climenko, Proce. Soc, Exp. Biol. and Med., £3, 624 (1940). Steinbach 
und Duca, ihid., 44, 133 (1940) Muschenheim, Forkner and 
Duersechner, ibid., 4, 556 (1940) 

* Arnold, Helmert, Mébus, Prigge, Rauen and Wagner-Jauregg, Ber 
d. deutach, Chem, Ges., 7, 369 (1942) 

Dansk. Tidskr. Farmaci, 16, 110 (1942) 

75, 87 (1942). 

103, 197 (1933). Almauist, 

Biol. and Med., 38, 336 


* Jensen and Kjaer, 
%” Arnold, Ber. d. deutech, Chem. Ges., 


" Anderson and Newman, J. Biol. Chem., 
Pentler and Meechi, Proce. Soe. Exp 
(1038) 


"= Woolley and MeCarter, Proce. Soe. Exp. Biol. and Med., 45, 357 


(1940) 


“ Cf. Pleser and co-workers, J. Biol. Chem., 187, 659 (1941). Sjégren 
and Sundberg, Acta Physiol. Scand., 2, 227 (1941). 


The Golden Hamster as a Test Animal for 
Tubercular Infection 


Tue bacteriological diagnosis of specimens for 
presence of Koch’s bacilli and testing of compounds 
for their antitubercular properties are mainly restricted 
to guinea pigs and rabbits; mice are naturally 
resistant to tuberculous infections, and lesions pro- 
after injecting massive doses of tubercle 
cultures differ from those found in susceptible 
animals. We have now been able to confirm that 
the Syrian or golden hamster (Cricetus (Mesocricetus) 
auratus Waterhouse), after intramuscular or intra- 


duced 
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peritoneal infections with a human or a bovine strain, 
develops anatomical lesions similar to those seen in 
guinea pigs. 

The lesions produced with doses as small as 0-00 | 
mgm. of a virulent human strain have, after a peric:| 
of 16-20 days, already developed sufficiently to give 
post-mortem findings (enlargement of lymphatic 
nodules close to the place of injection, enlargement of 
aortic and mesenteric glands, enlargement of spleen, 
miliary eruptions in liver, kidney and lungs) visil)/e 
to the naked eye. 

Hamsters thus offer considerable advai 
this type of experimental work. Besides 
susceptible to infection with Koch’s bacilli, they are 
small animals and are thus more economical of foud 
and space than are rabbits or guinea pigs. Moreover, 
having an exceptionally short period of gestation 
and an average litter size similar to that of the rat 
(7-8 animals), a colony of adequate size can be built 
up more rapidly than can an equivalent colony of 
rabbits or guinea pigs; finally, the hamsters avail- 
able in Great Britain, being highly inbred stock, 
have a genetic uniformity that makes them specially 
suitable for biological tests. 


yes n 
being 


J. UNGAR. 
Therapeutic Research Corporation 
of Great Britain, Ltd., 
183 Euston Road, 
Londoa, N.W.1. 


Sept. 25. 


Viscosity and Chemical Constitution 


SURFACE tension, o, and viscosity, y, are regarded 
as manifestations of van der Waals’ intermolecular 
forces of attraction. If, therefore, rise in temperature 
merely separates the molecules of a liquid, o should 
be proportional to 7}, since o is expressed in force 
units per em. and y per ecm.*. This is approximately 
true for unassociated liquids over a_ considerable 
temperature range from the boiling point downwards. 

Replacing ot by yf in Sugden’s parachor, gives 
M7}/D = constant = R (say), where M is the mole- 
cular weight and D the density. AR is of the same 
order of constancy as the parachor over the above 
range of temperature and enables us to compare 
molar volumes of different substances at constant 7. 
R is additive and a constant fraction of the critical 
volume. Analogous isomerides yield identical values. 
R thus promises to be a useful instrument for studying 
the constitution of liquids. By analogy with parachor, 
the name rheochor (Gk. rheos, stream) is suggested. 
At a later date it is hoped to publish elsewhere a 
detailed application of this expression. 

J. Newton FRIEND. 

Technical College, 

Birmingham. 
Sept. 25. 


A Rheological Chart 


FoLLowinG the classification of rheological pro- 
perties discussed in Nature of June 20, 1942, p. 712, 
the following chart is proposed. The chart, which is 
largely self-explanatory, is based on the scheme of 
classification proposed by Dr. Treloar and developed 
by Mr. D. C. Broome and the British Rheologists’ 
Club. 
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Starting in the centre of the chart the properties 
of matter are divided into the two major groups of 
ow and elastic deformation. Flow is divided into 
plastic and viscous types. Plastic flow is further 
vided into Bingham and non-Bingham, viscous 
»w into Newtonian and non-Newtonian. Non- 
lingham flow is divided into plasto-inelastic and 
) \usto-elastic, the latter overlapping the lower elastic 

lf of the chart. Non-Newtonian flow is divided 
‘o viseo-inelastic and visco-elastic, the latter also 

erlapping the lower half of the chart. There is 
thus seen to be an exact parallel between plastic 
aut viscous properties in themselves and in their 
riation to the elastic properties of matter. 
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The Public Schools in Great Britain 


READERS of NaTurRE at home and abroad should 
realize that the letter in the issue of September 19, 
p. 351, condemning public schools, and also the pro- 
posals to open them to boys whose parents cannot 
at present afford the fees, does not necessarily com- 
mand the assent of a representative fraction of British 
scientific opinion. As one of those who did not sign 
the draft of this letter when circularized, I wish to 
disagree heartily with its tendentious political tone, 
which so distorts the aims, achievements and services 
rendered to the world, of our best publie schools, as 
to present a grossly misleading picture which is likely 

to bring a 
British education into discredit 
with those who have not access to 
first-hand information. 

I have very good reason to know 
that in the best public schools edu- 
cation is, both in scholarship and 
in character training, at least as 
good as anything to be found else- 
where in Great Britain and probably 
anywhere in the world; so good 
indeed that many of its features 
have been successfully adopted by 


* ' 

wie PLASTO~ * @/svow cm ¢ visco- | TWILIGHT secondary schools here, and by some 
a schools abroad. During my time at 

ZONE eLastic ELASTIC Now [ tii ELASTIC nai one of the best-known of these 
rs ' schools, though there were few 
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Klastic deformations are divided into ideal and 
non-ideal deformations, the latter appearing on both 
sides of the former in the chart. Ideal deformations 
are further divided into Hookean and non-Hookean. 
The non-ideal deformations are divided into recover- 
able and incompletely recoverable deformations, and 
the incompletely recoverable further divided into 
plasto-elastic, overlapping the plastic domain, and 
visco-elastic, overlapping the viscous domain. The 
recoverable non-ideal elastic deformation is included 
twice merely to preserve the symmetry of the chart. 

It is seen that the fluid properties of matter occupy 
the upper regions of the chart and the solid properties 
of matter the lower, while between them on either 
side a twilight zone exists where solid and fluid 
properties subsist together. Ideal properties, there- 
fore, lie north and south and real ones east and 
west. 

It is claimed that, whereas the proposed chart 
embodies no new knowledge, it expresses in a more 
vivid and graphic manner than heretofore the inter- 
relation of rheological properties implied in the 
original scheme. 

L. Brees. 


16 Chessington Avenue, 
Finchley, 
London, N.3. 
Aug. 24. 
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specialists in science, teaching in 
these subjects was adequate and 
varied ; and in mathematics it was 
excellent; while the range of reading 
and excellence of scholarship re- 
quired of classical boys constituted 
a broad education such as can be 
found only very rarely in any 
country. Though my brother and I 
had our fees entirely remitted for 
some years, the idea of our being 
in any sense in the position of 
the “poor relation in the family of the rich”, 
or “hostages” to perpetuate the unfair privi- 
leges of the wealthy classes, would have seemed so 
absurd as to merit no attention whatever. The 
tradition taught was never one of claiming privileges, 
but of fine scholarship and unselfish service to the com- 
munity ; and these traditions are well maintained at 
the present time, while the scientific education has 
improved until it is not excelled anywhere. 

I object most strongly to the assertion that the 
social conscience of public school men is so warped 
that even their science tends to become an “‘esoteric 
cult”. The record of achievement, in pure and applied 
science, of men from public schools, easily discovered 
by those who take the trouble to consult both scien- 
tific journals and such publications as “‘Who’s Who”’, 
is very high indeed, despite the fact that until fairly 
recently the proportion of public school boys taking 
science seriously was not large. Neither is there any 
serious lack of good fellowship, nor class distinction, 
between those scientific men who were at public 
schools and those who were not. 

The fact that the best of these schools produce a 
larger proportion of leaders in a great many depart- 
ments of human activity than other types of school 
is due more to the excellence of the education they 
afford than to the special privileges of wealth or 
social position possessed by those who attend these 


valuable feature of 





434 


schools. In the absence of prejudgment on the basis 
of a political creed which seems to regard income 
levels as the preponderant factor in classifying human 
beings, and automatically condemns as iniquitous 
those classes who start with a slightly higher income 
than others, the natural conclusion to be drawn from 
the success of men from these schools is that the 
schools are the best in the country, and is a good 
reason for continuing and even extending them. It is 
extremely foolish to begin reform of education by 
abolishing that type of school which, though not per- 
fect, is at least as good as, and in some ways better 
than, any other. 

It is unfortunately true that entry to public schools 
is almost entirely restricted to boys in the higher 
levels of family income, at present. This undemocratic 
feature has not been present throughout the entire 
history of these schools, and does not seem to be an 
essential feature of them. The admission of boys 
from elementary schools seems the right way to cor- 
rect this fault. At present, there are considerable 
difficulties in the transition, partly because the boys 
destined for secondary education are drawn off from 
elementary schools some two years before the present 
normal age of entry to public schools, and the 
curricula of elementary schools do not lead naturally 
to those of public schools. These administrative diffi- 
culties should not be insuperable, with goodwill on 
both sides. 

It is some decades since Oxford and Cambridge 
opened their doors widely to boys from all types of 
school, so that the society in universities is far more 
democratic than fifty years ago. This has not pro- 
duced the ‘“‘psychological dislocation”’ which the signa- 
tories to this letter anticipate ; why should mixing 
of all classes of boys at school age produce this mental 
disease ? It does not, in other countries where boys 
of all classes mix at school, and should not do so 
even in our ancient, or modern, public schools. The 
founders of our oldest public schools did not intend 
them to be reserved for the wealthy ; and there is 
surely not so much difference in the nature of the 
boys from poorer and from richer families that they 
cannot mix! I suspect that what the signatories to 
this letter really fear is not the effect on the minds of 
the boys, but the imperilling of the creed that the 
interests of the richer and poorer classes must for ever 
clash. I welcome the attempts to throw open our 
best public schools to boys of all degrees of wealth, 
both as fulfilling the original intentions of the 
founders of these schools, and as an important step 
to the abolition of class distinctions. 

N. K. Apa. 

University College, 

Southampton. 
Sept. 22. 


Private Schools in America 


, 


THE letter on “The Public Schools in Great Britain’ 
(Nature, Sept. 19, p. 351), in its references to the 
system in America, does not show much acquaintance 
with the American scene. 

There are in America half a million pupils in private 
schools maintained solely by fees and endow- 
Even allowing for a population in America 


schools 
ments. 


three times that of Britain, one may say that this 
figure of half a million represents proportionately a 
private-school enrolment in America at least twice 
as large as the public-school enrolment in Britain. 
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In neither country, I submit, is the factor of wealt |; 
so excluding, so all-pervading, as the signatories of 
that letter suggest it is in Britain. As in Great Britai: 
numerous scholarships are open to pupils of small 
means, so they are in America. 

An important aim of American private schools 
to set a standard of manners—a thing difficult 
preserve in an American pupil if he lives in a metro- 
politan area and has for years to attend a tax 
supported school largely populated by children of 
immigrants. However, American private schools ave 
not divorced from democracy. For example, many 
of them serve the community in which they ave 
located by offering night courses for adults, or serve 
the nearest metropolitan district by operating sumn 
camps for city children. In both these activities 
the senior private-school pupils themselves take pa:t. 

WILLARD CONNELY. 

American University Union, 

1 Gordon Square, W.C.1. 
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Science and Organization 


I READ with much interest the leading article in 
Nature of September 12 on the “Organization of 
Science for War’’. There are few scientific workers who 
will not agree with the need for careful planning, both 
for the conduct of the War and for the urgent problems 
which must be solved in the post-war years: so far 
from wishing to criticize this point of view, many 
have complained, as is noted, of the inadequacy of 
organization and of the failure to utilize their skill. 

But while these views are almost universally held, 
[ believe that many men of science will regret some of 
the references to those scientific workers who are 
convinced that there are other considerations of 
importance. It is unfortunate to suggest that scien- 
tists “have spent too much time squabbling among 
themselves over such questions as to what extent 
science should be planned’’, for surely such discus- 
sions have in fact occupied few scientists for very 
little time; in any event, “in the democracy for 
which we are fighting’’ we may anticipate that it will 
not be thought improper for scientific workers who 
recognize their duties to society to put forward 
views regarding the extent to which scientific research 
can’advantageously be planned. 

While convinced of the need for the planning or 
co-ordination of research both for the present and 
for the immediate future, I would suggest that any 
long-term plan must recognize that, in addition to 
a main body of directed investigators, there must 
be the largest. possible number of ‘free’ researchers, 
acting as pioneers in the opening of new spheres of 
work. For many reasons, it would be desirable that 
much of this pioneer activity should be centred, as 
at present, in the universities. 

In this connexion, too, it is to be hoped that those 
concerned with planning will not overlook the 
cultural aspects of science: unless art, music and 
poetry are to be frowned upon, there must surely be 
a place for scientific work for which no probable 
utilitarian value can be foreseen. 

To many these views will probably be no more 
than platitudes, but they are restated briefly in the 
hope that some confused issues may be clarified. 

A. E. TRUEMAN. 

University of Glasgow. 

Sept. 24. 
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RESEARCH ITEMS 


Marine Fauna of Bristol Channel 


In recent years some very useful information has 
een compiled from the vertebrate and invertebrate 
urvey of the Bristol Channel which Prof. C. M. Yonge 
ntroduced about 1937 and has generally supervised. 
‘his biological survey covers chiefly the intertidal 
iauna of the Severn Estuary and Bristol Channel. 
\{aving previously listed fifty-four species of Amphi- 
ods, R. Bassindale has recently reviewed the dis- 
ribution of these animals in the area (J. Animal Ecol., 
lay 1942), Gammarus zaddachi being the commonest, 
ceurring in three forms, one of which extends to 
esh water, and the salinity ranges of five species 
f Gammarus and Mariogammus are given and com- 
wrisons made with the Tay. Previously, Bassindale 
id listed (Proc. Bristol Naturalists’ Soc., 1940) 

species of Protozoa, 10 Porifera, 88 Ccelenterata, 

Platyhelminthes, 1 Nemertine, 1 Chetognath, 33 
nnelids, 2 Gephyrea, 235 Arthropods, 134 Molluscs, 
s Polyzoa, 5 Echinodermata and 5 Tunicates, 
ithough many species remained to be determined. 
\t the same time A. J. Lloyd listed 111 fishes, in- 
uding the burbot, sandy ray, flying fish, seahorse 
ind boarfish. L. H. Matthews added a list of 5 Pinni- 
‘dia (seals and walrus) and 11 Cetacea. Further 

ites on the fishes have been given (Proc. Bristol 
aturalists’ Soc., 1941), and some corrections add 

the deep sea fish, Marolicus muelleri (Gmelin), which 
has luminous organs. The area covers the Devon, 
~omerset and Gloucestershire coasts from Ilfracombe 
io above Gloucester, and the expenses of the survey 
and publication have been borne by the Colston 
Kesearch Fund of the University of Bristol. It makes 
an interesting comparison with the faunal survey of 
the littoral of the Isle of Man and the Lancashire, 
( heshire and North Wales coast by the University of 
Liverpool biologists over a period of more than fifty 
years, the survey of the River Tees in 1935 (Tech. 
Pap. Water Pollut. Res., 5 and 6) and the work on 
the fauna of the Tamar estuary (J. Marine Biol. 
lssoc., 23 and 24). 


Biology of the Larch-Shoot Moth 


RYAN P. BEIRNE has contributed a paper on the 
biology and control of this insect, Argyresthia 
levigatella (Econ. Proc. Roy. Dublin Soc., 130-49 ; 
August, 1942). The adult isa small creature measuring 
12 mm. across the expanded wings. It ranks as one 
of the chief enemies of the larch and causes a con- 
siderable amount of damage in many parts of Europe. 
The larva lives internally in the shoots, ultimately 
causing their death by eating into the wood. No 
artificial control method can be suggested apart 
from hand-picking of infested shoots—which would 
only be possible where the trees are young and few 
in number. The author concludes from an examina- 
tion of infested shoots that 77 per cent had the con- 
tained larve destroyed by natural enemies. Of this 
percentage insectivorous birds account for 67 per 
vent, unknown causes 5 per cent, fungi 2 per cent, 
Nematoda 2 per cent, and Hymenopterous parasites 
| per cent. Of the last-named enemies only one 


species, the Ichneumonid Ephialtes elegans, was bred 
out, and an illustrated account of its life-cycle is 
given together with descriptions of the morphology 
of the early stages. 
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The Maize Shoot 


A COMPREHENSIVE developmental study of the 
shoot of a complex monocotyledon, such as maize, 
requires special methods of technique, and in the 
present study, B. C. Sharman has supplemented the 
usual anatomical methods by processes of retting, 
plasmolysis and the utilization of special methods for 
fixation and staining of cytoplasmic details (Ann. 

N.S. 6, 245; 1942). It is brought out very 
clearly that the growth is articulated, the unit con- 
sisting of lamina, sheath, internode, nodal plexus 
and either a ring of roots or a bud. Within each such 
unit the main and lateral strands are initiated basi- 
fugally, but nmumerous small strands undergo all 
their differentiation basipetally, as well as the last 
protoxylem and all the metaxylem and metaphloem 
of the main and lateral strands. Where such strands 
are differentiating in tissue outside their own unit, 
their development probably comes more under the 
control of conditions existing in the other unit. It is 
also evident that in maize, ‘file’ growth plays a very 
considerable part ; though partially vacuolated, this 
type of tissue constitutes the so-called intercalary 
‘meristem’ and, so long as not too far differentiated, 
the cells may return to the meristematic condition 
as new prodesmogen strands differentiate. The 
basipetal sequence of development at a time when 
the lamina is emerging into the light is suggestive 
that this process is associated with transfer of food 
materials down into the axis to supply basifugal 
prodesmogen differentiation of strands destined to 
run to new leaves forming above, as well as to supply 
the growth of roots and buds from the node at the 
base of the unit. These points as well as others, such 
as the occurrence of periclinal divisions in the derma- 
togen, the dermal nature of the ligule, the appearance 
of new strands from file meristem, the debated 
question of cambial activity in the bundles, etc., are 
discussed and amply illustrated by very clear line 
drawings, diagrams and photographs. 


Artificial Culture of Plant Embryos 


J. van Overbeek, M. E. Conklin and A. F. Blackeslee 
(Amer. J. Bot., 29, 472 ; 1942) have had considerable 
success in culturing embryos of Datura from fruits 
ten days after pollination. They used dextrose, 
mineral salts, several physiologically active sub- 
stances and coco-nut milk. An increase of 500—8,000 
times the volume size was obtained in ten days. 
Viable seedlings could be obtained by transferring 
the embryos to a medium withoui coco-nut milk, 
which inhibits root production. Coco-nut milk con- 
tains at least three factors affecting the growth of 
the embryos: (1) a thermolabile factor controlling 
growth and differentiation, (2) a thermostable factor 
causing callus growth and no differentiation, (3) a 
thermostable factor which inhibits root growth. 
G. W. Skimm (J. Hered., 33, 211 ; 1942) was similarly 
able to increase the viability of embryos in Prunus 
hybrids. In seventy-six crosses no seedlings were 
obtained by normal development but they were 
obtained by artificial cultures. In many other crosses 
the percentage of seeds which were germinated was 
considerably raised by artificial culture. Similar 
phenomena were found in Lilium hybrids. Artificial 
embryo-culturing largely overcomes the abortion 
which occurs at different stages of embryo develop- 
ment in hybrids. 
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Elastic Constants of Metal Crystals 

A THEORETICAL treatment of the elastic constants of 
metal crystals is given by K. Fuchs and H. W. Peng 
(Proc. Roy. Soc., A, 140, 451; 1942). The approxi- 
mate equations of motion for the electrons in a cyclic 
lattice of a metal are set up with the help of the self- 
consistent field. The displacements of the ions are 
then considered as perturbations of the motions of 
the electrons. The change of the boundary is com- 
pensated by a co-ordinate transformation. The 
change of the potential energy of the lattice due to 
homogeneous deformation is calculated by the per- 
turbation method. The calculated values of the 
elastic constants are found to be in satisfactory 
agreement with the observed values. 


Dynamics of a Spinning Top 

At the meeting of the British Astronomical 
Association, held at Zion College on August 26, 
J. Miller showed some experiments with a spinning 
top which seemed to controvert the usually accepted 
views regarding the rising of tops (J. Brit. Astro. 
Assoc., 52, 250; Sept. 8, 1942). It is laid down as 
a principle in text-books that, if the precession is 
hurried up, the top rises—a principle with which 
Miller agreed—but he traversed the additional law 
that friction is responsible for hurrying on the pre- 
cession. He showed an electric motor, specially de- 
signed by him for experiments with rotating bodies, 
in which the vertical axis of a rapidly rotating spindle 
is hollowed in such a way that the toe of a top can 
rest in it while spinning. When the spindle is made 
to rotate by an electric drive, and a top, which has 
been given a spin in the same sense as the rotating 
spindle, but with a smaller angular velocity, is placed 
on it, the top precesses just in the same way as it 
does when the current is cut off and the spindle is at 
rest. In accordance with the usually accepted view 
that the friction between the toe and the point of 
support is responsible for hurrying on the precession, 
there should have been an alteration in the sense of 
the precession, because frictional effects had been 
reversed in direction. Miller suggested that some of 
the mathematical theories should be subjected 
to crucial tests before they are accepted as explana- 
tions of various phenomena to which we have become 
accustomed, but for the exposition of which theory 
is sometimes at fault. 


Rotating Sectors in Stellar Photometry 

Donatp A. MacRae discusses a new technique 
in photometry—a rotating sector (Sky and Telescope, 
August). In the accurate determination of the mag- 
nitudes of stars, it is important to be able to reduce 
a star’s light by a known fraction, and this can be 
accomplished by placing in the beam a small disk 
from which a sector has been removed. When the 
disk is set rotating during exposure, the star’s light 
is reduced in the ratio of the open to the solid part 
of the disk. A difticulty arises over the reciprocity 
failure, which implies that the emulsion does not react 
in the same way that it would to a constant light of 
the reduced intensity. Research in the laboratory 
has shown that the difficulty can be overcome by 
rotating the sector fast enough, and when the rota- 
tion rate exceeds 4,000 rev. an hour, the plate will 
react as it should. No systematic errors will arise in 
the ‘magnitude scale’ set up by this new method. 
L. F. Barcus, of the Sproul Observatory, shows the 
application of the rotating sector in another field. 
As is well known, the relative positions of two stars 
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can be measured more accurately by photographi: 
methods if they are nearly of the same brightness. 
As this is seldom the case, sectors are used to reduce 
the brightest star. Mr. Barcus describes the ditficultie 
which must be overcome in cutting and mounting 
a set of sectors giving reduction factors from a few 
tenths to several magnitudes. 


Cyanogen Criterion of Absolute Magnitude 

CYANOGEN is @ common constituent in interstellar 
space, in comets and in the atmospheres of some 
stars. The true luminosity or absolute magnitude 
of stars having temperatures comparable to that of 
our sun has been found from the apparent co: 
spicuousness of cyanogen in their spectra, but tho 
results have not always proved reliable. Dorrit 
Hoffleit, at Harvard, has recently utilized new avail- 
able material on the proper motions of the stars to 
test the validity of the application by F. Becker of 
the cyanogen criterion to stars in the —45° zone 
(Sky and Telescope, August). He found that accurate 
measurements of cyanogen line intensities on stand 
ardized plates of good quality yield absolute magn:- 
tudes superior to estimates based on spectral class 
alone. On the other hand, simple eye estimates on 
unstandardized objective-prism plates of faint stars 
are not necessarily adequate in determining whether a 
star is of high luminosity. Stars identified by Becker 
as giants are practically always true giants, but 
those provisionally assumed to be dwarfs are often 
erroneously classified as such, according to Dr. 
Ho Heit. 


Orbital Variable Stars 

In a paper with this title (J. Brit. Astro. Assoc., 
52, Sept. 8, 1942), P. M. Ryves deals with a number 
of divisions under which orbital variable stars may 
be included. Tidal effect is a factor which arises out 
of the close proximity of two stars. Gravity acting 
on the surface of the companion is responsible for a 
disturbance which implies greater brightness on the 
nearer portion, and each star will appear to vary 
in a period equal to that of the revolution, unless 
they are viewed from the pole of the orbit. If the 
components are equal, the variations will cancel out, 
but if they are unequal the tidal effect shows up in 
the light-curve. Another way in which a binary may 
appear to vary is through the effect of the radiation 
of orfe star on the other, and this may be greatly 
enhanced when the components are close. While 
there are no cases of stars varying from radiation 
effect alone, it is possible that some may be dis- 
covered by future research among spectroscopic bin- 
aries. Another way in which variation of light occurs 
is due to ellipticity, and a few such stars have 
been detected. A closely connected pair will be sub- 
jected to a strong gravitational field and will assume 
an ellipsoidal shape. In cases where they are viewed 
broadside on, they will present a larger surface and 
will send us more light than when they are seen end 
on. The light from such a pair will not vary inter- 
mittently, like Algol, but continuously, the period 
of light-variation being equal to half the revolution 
period. The character of the variation will be of the 
sine-curve variety, similar to a symmetrical Cepheid, 
like 7 Geminorum. Among the other classes may be 
noticed ellipticity combined with eclipse, and when 
such occurs we have the W Ursx Majoris class if the 
components are equal, and the 8 Lyre class if they 
are unequal. Under eclipses alone is included the 
well-known Algol class. 
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LOCATION OF INDUSTRY 
ON MERSEYSIDE 


HE Social Science Department of the University 
of Liverpool continues to carry on its invaluable 
vork in war-time, and in the latest volume in the 
New Merseyside Series, the Statistics Division has 
nade an important contribution to the local plan- 
ning which must be undertaken within the scope of 
national planning principle. ‘‘ The Distribution of 
‘opulation and the Location of Industry on Mersey- 
de”, by W. Smith (Liverpool : University Press of 
Liverpool. 5s. net.), gives a clear and carefully 
'rawn picture of the industrial features of the area as 
hey were on the eve of the War. Mr. Smith indicates 
1e elements of change as well as of stability, and this 
admirable analysis of the industria] and social pattern 
Merseyside should stimulate research workers 
. other areas to bring up to date, so far as possible, 
irallel investigations in their own areas, in order 
) provide the factual basis for any detailed attempt 
» plan the post-war location of industry. 

Analysing first the distribution of population, 
r. Smith points out that differential age-composi- 
mm may be dismissed as definitely not responsible 
for the higher birth-rate of Merseyside and that the 
population of Merseyside would grow naturally and 
continuously if no other factor intervened. Since 
1927 the migration curve of Merseyside, which has 
consistently shown an annual net exodus, has varied 
with the state of trade in Britain, increasing when 
industry and trade have been active and falling away 
when they have been sluggish. In regard to the 
local distribution of population on Merseyside, Liver- 
pool, Bootle and Birkenhead exhibit comparable 
trends. Bebington, Crosby, Hoylake, Ellesmere Port 
and Wirral all show, after adjustments have been 
made for changes in boundaries, continuous inward 
balances of migration, while Huyton and West 
Lancashire both exhibited an outward migration bal- 
ance prior to the War of 1914—18. The cere of Mersey- 
side is an area of high natural increase but, since 
1927, of large outward migration balance and of 
declining population, while the margin is an area of 
lower natural increase, in places of natural deficit, 
hut of large inward migration balance and of in- 

creasing population. ; 
In regard to the location of industry, Mr. Smith 
points out that throughout the period 1924-39 
Merseyside had less than its share of employment 
and more than its share of unemployment, the gap 
tending to increase during the period up to 1937-38 
and markedly decreasing in 1938. There was a sub- 
stantial recovery in the employment position on 
Merseyside on the eve of the War, but insufficient 
to make good completely the ground lost in the pre- 
ceding years. Analysing the industrial character of 
Merseyside, it is noted that metals and engineering, 
other manufacturing industries and ‘other services’ 
have fluctuated widely, and these groups occupy 4 
relatively larger place in the economy of Merseyside 
in times of boom and a relatively smaller place in 
times of depression. The reverse is true of food, 


drink and tobacco, and textiles and clothing, which 
show little fluctuation in numbers, while with regard 
to transport and distribution, which exhibit move- 
ments independent of the trade cycle, it appears that 
insured workers flock into the distributive trades in 
times of industrial depression and abandon them in 
times of industrial prosperity. 
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The industrial structure of Merseyside is thus not 
wholly static, and Merseyside presents a different 
industrial structure from Great Britain as a whole 
both in nature of industry and in size of factory. 
In proportion to its total employment, Merseyside 
has a relatively large share of large factories. Analysis 
of the location of individual industries, which occupies 
the longest chapter of the report, leads to a discussion 
of the general factors affecting the location of industry 
on Merseyside, in which it is pointed out that in- 
dustries which are highly localized on Merseyside 
almost all depend directly on imported materials, and 
the primary industries have a higher location factor 
than the secondary products derived from them. 
Moreover, Merseyside has few industries using primary 
materials produced within Britain, and where such 
materials are used it is in smaller quantities than 
imported materials. The pull of Merseyside on in- 
dustrial location in respect of materials is chiefly 
bound up with the materials imported through the 
Port of Liverpool, those of low value in proportion 
to weight feeling the pull most strongly. 

In respect of labour, the pull of Merseyside on 
industrial location affects chiefly those industries re- 
quiring labour in quantity irrespective of skill, and 
Mr. Smith notes that the requirements of skilled 
labour appears to be of decreasing importance in 
Great Britain as a determinant of industrial location, 
quantity rather than quality of labour being of 
significance. In regard to mobility and immobility, 
seed crushing, grain milling and sugar refining stand 
out clearly from the rest in every respect as essentially 
immobile. Cattle, dog and poultry foods, and to a lesser 
extent galvanized sheets, approach this group, while 
the most mobile of the industries considered are 
matches, telegraph and telephone apparatus, tobacco 
and aircraft. The major seat of industry within 
Merseyside is the dock and water-front zone, where 
all immobile industries are focused, as well as ship- 
building and repairing, constructional engineering and 
newsprint manufacture, all of which offer mainly 
male employment. In the extra-dock zone the 
industries show in the aggregate greater mobility 
and frequently provide more female than male 
employment. 

In the third part of the report, discussing the 
future of population and industry in the area, the 
importance of such studies as providing the factual 
basis in reconstruction planning is well illustrated. 
The future magnitude of the population of Mersey- 
side may be said to depend on the rate of natural 
increase—which on the whole was steady for the five 
years preceding the War, the extent of war casualties 
and of the maintenance of the armed forces after 
the War, the permanence of war-time evacuation and 
the extent of industrial migration. The future local 
distribution of population on Merseyside may be pre- 
sumed to show a continuation or intensification of 
movements in progress immediately before the out- 
break of the War. The future volume of industrial 
employment on Merseyside is likely to be profoundly 
affected by the trade of the Port. While the import 
of food through the Port of Liverpool is likely to be 
maintained and is unlikely to be greatly affected by 
changes in British agriculture, restrictions in the 
world’s markets open to Britain are likely to have 
much more profound effects. 

In commenting on possible dispersal of industry 
from the point of view of defence, Mr. Smith states 
that while a large agglomeration of factories is pre- 
sumably an easier target for air attack than a wide 
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scatter of factories over the countryside, the defence 
of a group of factories may be an easier problem 
than the defence of widely scattered units. Mersey- 
side has claims to correct deficiencies in the provision of 
greater opportunities for skilled male employment and 
for a greater number of the new ‘assembly’ industries. 
For correct industrial balance, Merseyside needs more 
opportunities for skilled craftsmen, and there are 
many industries of this type possessing consider- 
able mobility which might be directed to Merseyside 
if the central government contemplates control of 
industrial location. Such industries should be directed 
to the extra-dock zone, where the working conditions 
are better, where the product of a foodstuff can be 
made under more hygienic conditions and where 
labour lives within easier access of the factory. More- 
over, as regards the industrial satellite in the Mersey- 
side area, if it is not to drain life from its parent, its 
success appears to depend on the attraction of new 
industries from outside Merseyside altogether. 

There can be no two opinions as to the value of 
studies which bring out as clearly for other districts 
as this one does for Merseyside the factors which 
determine the volume of employment and _ local 
prosperity and well-being, and in their absence it can 
scarcely be maintained that local authorities are in 
possession of the knowledge which should be the 
foundation of their planning. Mr. Smith’s report 
provides an admirable example of the way in which 
scientific method and investigation can contribute 
to the solution of major problems in a democratic 


society. 


AUTOMATIC PRODUCTION OF 
OSCILLATOR SCALES 


HE frequency of an oscillator is usually set by 

dial adjustments corresponding to a calibration 
chart from which the exact frequency corresponding 
to the dial indications may be obtained. The relation- 
ships between the frequency and dial markings, 
moreover, are different for every oscillator, so that 
a calibration chart must be prepared for each. This 
is not particularly difficult but is laborious, by reason 
of the need to refer for every reading to a calibration 
chart. It is much simpler to employ a dial marked 
directly in frequencies, but to provide such a scale 
by usual methods requires much time and labour 
when the frequency range is large and the accuracy 
is to be high. Although the scales for different 
oscillators are similar, they are not sufficiently alike 
to permit the scales for all oscillators to be printed 
from a single master film. 

A method of printing such scales has, however, 
been recently developed and has been described by 
T. Slonezewski (Bell Lab. Rec., 20, No. 11, July, 1942). 
A master scale A is used which, when placed over 
an unexposed film B, is moved with respect to B at 
a varying rate, such that at each 50-cycle point a 
line on scale A will be directly over its correct position 
on scale B. The section of film B is exposed at the 
instant it is under the corresponding line on film A. 
Two oscillators are used, set up facing each other, 
one serving as the standard and having an accurately 
film The other, to be calibrated, 


marked scale. 


carries on its sprocket the unexposed film that is 
to be marked, line by line, from the film of the 
standard, although the spacing of the lines will be 
different from the standard. 

The condenser-driving spindle of each oscillator 
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carries a worm-driven driving gear and film sprocket. 
For the duration of the calibration, 60-cycle syn- 
chronous motors are attached to the condenser 
worms of each oscillator. A standard motion-picturs 
lamp is mounted behind the film of the standard, 
and a condensing lens focuses its rays in a narrow 
band over the section opposite the hair lines where 
the scale is read. The test oscillator motor receives 
its supply from the commercial 60-cycle supply. 
That on the standard is driven by a ‘difference’ 
frequency from the output of a modulator to which 
the output of the two oscillators is fed. When the 
two oscillators are 60 cycles apart, this latter motor 
will therefore have a 60-cycle supply, and the two 
films will be running at the same speed. As each 
line on the standard film passes through the band of 
light, it will be printed on the film of the test oscillator. 
The purpose of this drive arrangement is to vary tiie 
speed of the standard film in such a way that the 
line in the light beam corresponds to the frequency 
of the test oscillator except for the 60-cycle difference. 
This 60-cycle constant difference is readily corrected 
after calibration by the low-frequency adjustment 
that has been provided for this purpose. 


EARTHED-PLATE AMPLIFIER FOR 
THE FREQUENCY-MODULATION 
TRANSMITTER 


the United States, frequency-modulation has 
been assigned the wave band 42-50 m.c and at 
these frequencies, simplification in design and reduc- 
tion in size of transmitters are of particular impor- 
tance because of lead reactances and stray capaci- 
tances to earth, which increase with frequency 
and with size, and may become serious obstacles in 
large transmitters operating at high frequencies. 

A 10-kw. transmitter has been developed recently 
by the Bell Laboratories in which the diificulties 
have been overcome using the new Western Electric 
389 AA, air-cooled valve, and by a novel circuit 
arrangement due to W. H. Doherty. Even with this 
new tube, however, it was found that there would 
be sutticient stray plate-earth capacitance to result 
in a rather large loss in the plate-tuning coil, and 
of even greater importance—the tuning would be 
undesirably sharp. 

Both these obstacles were overcome by the use of 
an earthed-plate amplifier and a number of novel 
features described by A. A. Skene (Bell Lab. Rec., 
20, No. 11, Julv, 1942). The circuit employed results 
in the stray plate capacitance-to-earth being in 
parallel with the plate-earthing condenser, which is 
used to provide a radio-frequency path to earth 
while blocking the p.c., and thus has no effect on 
the operation of the plate circuit. Only the filament- 
to-earth capacitance remains and is very much 
smaller than the plate-to-earth capacitance. The 
filament is at a high radio-frequency potential, and 
it is very necessary to supply filament current without 
operating the filament transformer at this high 
potential above earth. It is also necessary to supply 
radio-frequency driving potential between the grid 
and filament from the driver unit, one side of which 
is earthed. 

An ingenious arrangement is described which 
achieves these objectives. The normal plate-tuning 
coil is replaced in the new circuit by a coil between 
filament and earth, and is formed of a pair of copper 
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tubes wound in parallel. The filament leads are 
threaded through the bore of one of the tubes and 
the grid-driving potential is supplied through an 
inner conductor of the other. At the filament end 
of the coil, each side of the filament is connected to 
the tubes via a condenser, the other end of the coil 
heiag earthed. Thus the filament current and grid- 
driving voltage are delivered at the required location 
with the driver and filament transformers maintained 

earth potential. The article describes and illus- 
trates the apparatus in some detail. 


ISO-MAGNETIC CHARTS OF 
THE GLOBE 


¥ N a series of articles which have appeared in issues 
i of the quarterly journal Terrestrial Magnetism 
«.& Atmospheric Electricity (commencing with the 
issue dated December, 1940), Prof. Sydney Chapman 
gives the results of his valuable investigation of the 
general form which iso-magnetic curves should take 
o. magnetic charts of the globe, and of the inter- 
reiation between the curves for certain components 
of the earth’s magnetic field. 

The magnetism of the globe assumed in the first- 
nemed investigation is that due to a ‘dipole’ centred 
upon an axis of the earth. Although this simplifi- 
cation only roughly corresponds to observed facts, 
and although in a generalized discussion local irregu- 
lavities of the earth’s field cannot, of course, be 
taken into account, some interesting and instructive 
geometrical features are shown to exist, knowledge 
of which can be applied with advantage in the con- 
struetion of magnetic charts. Examples are: the 
shape of the curves near their nodes and singular 
points, the correspondence and relation of nodes and 
foci, and the course of the iso-lines near the magnetic 
(or dip) poles. 

In the second branch of his investigation, Prof. 
Chapman develops and demonstrates a mathod of 
testing the mutual consistency of data derived from 
iso-magnetic charts of declination and horizontal 
intensity. Normally, the charts are produced inde- 
pendently. The line-integral of the magnetic force 
round a closed contour on the earth’s surface can 
be used to calculate the intensity of current elec- 
tricity passing between atmosphere and earth within 
the boundary. Direct measurement of air-earth 
current, however, shows that the current is actually 
much too small to be effective on the scale of the 
charts ; and if significant values are obtained when 
the line-integral is taken, derived from chart readings 
of declination and horizontal intensity, round a 
vanishingly small area, the inference to be drawn is 
that errors exist in the data. These may originate 
in either of the charts or in both, and will probably 
be due to actual errors in the placing of the iso-lines 
by the chart constructor. In this case the position 
of such lines may be improved by trial even in the 
absence of fresh data ; and since horizontal intensity 
is in general less well determined than declination, 
substantial improvement in charts of horizontal 
intensity may be possible by this means. 

Prof. Chapman has recently extended his investi- 
gation to isopors representing secular change in the 
vaiues of the elements, a problem of considerably 
greater complexity. The results are published as 
Notes VII and VIII of the series, in the issue of 
Tcrrestrial Magnetism of June, 1942. 
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Isoporic curves, more particularly over the oceans, 
are to a large extent inferential, since with the 
sources at present in existence for procuring observa- 
tional data they are of necessity based on unevenly 
scattered and relatively scanty information, very 
largely obtained from fixed land observatories. 

Secular change in the earth’s magnetic field is 
itself subject to change which is sometimes quite 
rapid in limited areas. Consequently, a complete 
picture of the changes occurring over the whole 
globe at any one time must always be an ideal 
attainable only in retrospect. 

The lack of mutual consistency detected by Prof. 
Chapman in areas on the charts he has examined 
emphasizes the need of additional observations of 
secular change in particular regions of the globe. 

W. M. WircHeELt. 


PUTREFACTION IN CATTLE HIDES 


HE best method of drying hides is to iace them 

flat in a frame and dry them with access of 
air to both sides. Some delay between flaying and 
the suspension of the hide for drying is inevitable. 
Commercial practice has allowed this delay to extend 
to several hours, sometimes to 1-2 days. Experi- 
ments were therefore carried out at Kano in Nigeria 
and at Isiolo and Mombasa in Kenya (*‘‘Results of 
Delayed Drying Trials in Nigeria and Kenya’’, Bull. 
Imperial Institute, 40, No. 2; 1942). These three 
places represent a series of conditions of increasing 
atmospheric humidity and, to a less degree, in- 
creasing mean shade temperature, Kano having con- 
siderably the driest and slightly the coolest mean 
shade temperature and Mombasa the wettest and 
warmest. 

In the experiment at Kano the hides were divided 
into two lots; one lot was given an arsenical dip 
immediately after flaying, the other lot was given 
an arsenical dip at the end of the delay period. 
Arsenical dips, if suificiently strong, have some bac- 
tericidal effect. During the delay period the hides 
were folded hair out and left in the sun. Drying was 
in the sun. The dried hides were shipped to England 
and tanned for sole leather. The hides arsenicated 
before delay from the 8- and 16-hour periods showed 
no grain damage. Hides arsenicated before delay 
but left for longer periods and hides arsenicated after 
delay all showed slight grain damage in the finished 
leather. Except for this superficial damage the hides 
all proved to be sound. There was no damage due 
to Dermestes beetles. 

In the experiments at Isiolo and Mombasa the 
experimental hides were divided in the line of the 
backbone, one side suspended for drying within two 
hours of flaying, the other folded and put in the sun 
for delay periods up to thirty-two hours. Drying 
was in the sun. In these hides there was a siriking 
difference between the control and those with delayed 
drying. All the control half-hides were perfectly 
sound ; the delay half-hides showed varying degrees 
of putrefaction, worse in the Mombasa hides than the 
Isiolo hides and increasing with the length of delay. 
All the control hides were free from damage by 
Dermestes beetles ; the delay hides showed consider- 
able damage both on the grain and in the carium, 
increasing with the degree of putrefaction. It 
should be noted that delay and controi half-hides 
were shipped in the same bale. Although con- 


siderable putrefaction occurred in some cases it is 


440 


interesting that the effect on the hide was strictly 
local. Sole leather from the damaged hides compared 
with sole leather from the control hides gives similar 
figures as regards resistance to abrasion, apparent 
density and water absorption. Nevertheless, it was 
proved that delay between flaying and drying causes 
considerable putrefactive damage, especially in a 
humid climate. D. Jorpan Lioyp. 


FORESTRY IN ASSAM 


SSAM is still one of the most undeveloped 
A provinces of India, in spite of the long period 
it has been under British Administration. This is in 
the main due to the considerable area occupied by 
the hill districts inhabited by various tribes whose 
chief method of livelihood is by the practice of 
shifting cultivation, that most wasteful of agricul- 
tural methods. The backward condition of these 
peoples must be attributed to the guiding rule of 
British administration that the customs of the 
people should not be interfered with, once tribal 
warfare and other practices incompatible with modern 
ideas had been stopped. The consequence is that, 
in spite of the lapse of well over half a century 
since forest conservation began to be introduced 
into parts of Assam, forest reservation has made 
little progress in the hill districts. Even in the Lushai 
Hills, we read in the “Report of Forest Administration 
in the Province of Assam for the year 1940—41”’, by 
C. Mackarness, Senior Conservator of Forests (Shil- 
long, Assam Govt. Press, 1941) “‘A Forest Regulation 
has been proposed and a draft submitted to Govern- 
ment which in a modified form has been forwarded 
to the Governor-General in Council for assent.”” The 
report on this subject continues: ““The hill districts 
of Assam possess an inadequate proportion of Re- 
served or Protected forests which provides one reason 
for erosion and flood damage.”’ It may be asked, it 
is being asked with increasing pertinence, when will 
the Governments of the British Commonwealth of 
Nations—for the matter is equally urgent in many 
of them—face up to this question of the enormous 
damage and waste which is increasing annually 
through deforestation erosion and flood damage. It 
may be that the War may prove the salvation of 
these Assam hill districts, since it would seem 
apparent that for military purposes communications 
are being opened up.in what has heretofore been a 
wild mass of more or less inaccessible hill tracts. 

Another factor on which evidence is forthcoming in 
this report is the want of collaboration between the 
Agricultural and Forestry Departments, no new 
thing unfortunately in the Empire, as recent reports 
have shown here in Great Britain. In spite of the 
vigorous opposition of the Assam Department a part 
of the Jamira forest has been disforested for per- 
manent cultivation. It has since been found that 
this is impossible owing to the hilly configuration, as 
has been pointed out by the forest officers and since 
confirmed by the settlement operations. To the 
Forest Department will fall the task of endeavouring 
to reafforest the area. The Government policy 
vis-&-vis the large area of so-called Unclassed Forests 
in which no reservations have been made appears to 
be dangerously vacillating, in spite of the fact that 
a considerable proportion of the forest revenue comes 
from these large tracts amounting to some 16,000 
sq. miles, and that protection for some of the area 
must be of vital importance to the country as a whole. 
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An item in the report of interest to those who have 
studied the question of the preservation of the faun» 
of India and elsewhere is the reservation of a con- 
siderable tract of forest as a sanctuary for wild buffa! ) 
in North Lakhimpur. Assam was an early leader in 
India in the formation of such sanctuaries, the first 
being for rhinoceros. 

The report merits careful study; it includas 
special notes on the work of the departmental resear: h 


officers. It is also a model which might be followed, 
for it includes a number of excellent photograp)is 
depicting various forestry operations and also th:ve 
pictures taken by honorary forest officers in game 
sanctuaries of wild buffalo, sambhar and—a strikiag 
portrait—of a tiger advancing in the jungle towards 
the spectator. 


FORTHCOMING EVENTS 


(Meeting marked with an asterisk is open to the public) 
Monday, October 12 


INSTITUTE OF PuHysIcs (at the Royal Institution, 21 Albemarle 
Street, London, W.1), at 10.30 a.m.—Discussion on “The Education 
of a Physicist’; at 2 p.m.—Discussion on “Training for Research 
in Industrial and Applied Physics’’. 

SOCIETY OF CHEMICAL INDUSTRY (YORKSHIRE SECTION) (under the 
auspices of the Chemical Society, Leeds Area Local Section, in the 
Chemistry Lecture Theatre, The University, Leeds), at 6.30 p.m.— 
Dr. F. Fairbrother: “Radioactive Isotopic Indicators’. - 


Tuesday, October 13 

CHEMICAL ENGINEERING GROUP OF THE SOCIETY OF CHEMICAL 
INDUSTRY (joint meeting with the INSTITUTION OF CHEMICAL ENGIN- 
EERS) (at the Geological Society, Burlington House, Piccadilly, London, 
W.1), at 2.30 p.m.—Mr. E. F. MacTaggart: “The Production of 
Radium”. 

INSTITUTE OF FUEL (at the Institution of Electrical Engineers, 
Savoy Place, Victoria Embankment, London, W.C.2), at 2.30 p.m.— 
Mr. W. M. Selvey: Presidential Address. Dr. Arno Carl Fieldner: 
“The Analysis and Testing of Coal in relation to its Properties and 
Utilization’ (Melchett Lecture). 

ILLUMINATING ENGINEERING SoOcrETY (at the E.L.M.A. Lighting 
Service Bureau, 2 Savoy Hill, London, W.C.2), at 5 p.m.—Mr. R. 0. 
Ackerley: “Seeing is Believing’ (Presidential address). 


Wednesday, October 14 
SocieTY OF CHEMICAL INDUSTRY (FooD GRoUP) (at the Chemical 
Society, Burlington House, Piccadilly, London, W.1), at 2.15 p.m.— 
Dr. Magnus Pyke: “Vitamin Content of Certain Vegetables’; Mr. 
A. J. Curtin Crosbie: “‘New Beer Disease Organisms’; Mr. Alan H. 
Ward: “Location of Vitamin-B, in Wheat’’. 


Friday, October 16 

NORTH-EAST COAST INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
(at the Literary and Philosophical Society, Newcastle-upon-Tyne), at 
) lie acart mamas Mr. J. Ramsay Gebbie: Presidential 
Address. 

Saturday, October I7 

NvufRITION Society (at the London School of Hygiene and Tropical 

Medicine, Keppel Street, London, W.C.1), at 11 a.m. and 2.15 p.m.— 


Conference on “Trace Elements in relation to Health’’. 


Sunday, October 18 
ASSOCIATION OF SCIENTIFIC WORKERS (SOUTH WALES AREA) (at 
Royal Hotel, Cardiff), at 10 a.m.—Conference on “Science for 
fictory”’.* 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 

LECTURER IN MECHANICAL OR ELECTRICAL ENGINEERING in the 
Cannock Chase Mining College—The Director (H), County Education 
Offices, Stafford (October 14). 

Gas ENGINEER and MANAGER of the County Borough of Warrington 
Gas Undertaking—The Town Clerk, Town Hall, Warrington (endorsed 
‘Engineer and Manager’) (October 16). 

ASSISTANT AGRICULTURAL ORGANIZER to the Holland County Council 
Agricultural Education Committee—The Principal, Agricultural 
Institute, Kirton, Boston, Lincs. (October 17). 

TEACHER FOR DAY AND EVENING ENGINEERING CLASsES—The 
Principal, County Technical College, Gainsborough, Lincs. 
WoMAN LECTURER IN PuysloLoGy—The Principal, 

Physical Training College, Barkhill Road, Liverpool 17. 

LECTURER IN ENGINEERING at the Achimota College, Gold Coast— 
The Secretary, Overseas Manpower Committee (Ref. 391), Ministry of 
Labour and National Service, Hanway House, Red Lion Square, 
London, W.C.1. 


Liverpool 
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